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Evaluation of dimension stability according to UV-C ultrasonic cleaning of full
arch artificial teeth made with DLP printer for photopolymerization
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Purpose: The purpose of this study was to compare the dimension safety evaluation between
a general ultrasonic cleaner and an ultrasonic cleaner equipped with UV-C (ultraviolet-C).

Methods: An edentulous model was prepared. A denture base and an occlusal rim were
fabricated, and scanning was performed. After scanning, a denture base and full arch artifi-
cial teeth were designed. The full arch artificial teeth were printed using a three-dimension-
al printer (n=10). The residual resin was washed with alcohol and then scanned (reference
data). The printed specimens were classified and cleaned using a general ultrasonic clean-
er (GU group) and an ultrasonic cleaner equipped with UV-C (UC group). After each washing,
a rescan was performed (scan data). Reference data and scan data were superimposed us-
ing overlapping software. Data were statistically analyzed using the Mann-Whitney test
(a=0.05).

Results: In the deviation values of full arch artificial teeth, the GU group showed a high de-
viation of 18.02 um and the UC group showed a low deviation of 15.02 um. The two groups
demonstrated a statistically significant difference (p<0.05).

Conclusion: Full arch artificial teeth prepared using photopolymerized resin were deformed
according to the temperature of water generated in the ultrasonic cleaner. It is judged that
there is no deformation according to the UV-C ultrasonic cleaner.

Key Words: Ultrasonic cleaner, Artificial teeth, UV-C, Three-dimensional printing, Complete
denture
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MATERIALS AND METHODS
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Figure 1. Design for the study of full arch artificial teeth using ultrasonic
cleaner. 3D: three-dimensional, UV-C: ultraviolet-C.

Figure 2. Production of full arch artificial teeth specimens. (A) Full arch artificial teeth for general ultrasonic cleaner, (B) full arch artificial teeth for

ultraviolet-C ultrasonic cleaner.
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Ht 221} A& 7](SD-80W; Sungdong Ultrasonic, Seoul, Korea)
of 3 7Y 37 S AHS AASHATHFig. 4A). 223 AIF719] &
34 gol TSt E A E LEAE AESle] SRFY REE &
oA cHFig. 5A). &4 FHL 1-1 A JIFAoME AF Ao 14
2 3R 255 340tglon, 38 S AlF A S4S A3t
Frt AlH wAvich 5Yg WAoo 2 53] AASHF ) UV-C7F A2F
H %2231 A137](Clium Cleaner; Curaum, Daejeon, Korea)&= GU
e 5o 251 A8E Y519 2 H(Fig. 4B), AE 2=%

Figure 3. Full arch artificial teeth for denture base post-curing.

Figure 4. Ultrasonic cleaner for cleaning full arch artificial teeth. (A) General ultrasonic cleaner, (B) ultraviolet-C ultrasonic cleaner.
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A

Figure 5. Ultrasonic cleaning of full arch artificial teeth and digital temperature measurement. (A) General ultrasonic cleaning, (B) ultraviolet-C ultra-

sonic cleaning.

=AU 2L 519tHFig. 5B). 251} AHo] 4EE AH 02
Bot A% ¥ 18 A7 (3Shape E1; 3Shape)S Ar&3to] 4| AWML

A700] ad Z3 HlolE(reference data)?t A7 H0]E{(scan
data)E 3 A2ZEY0(GOM Inspect Suite 2020; GOM, Braun-

schweig, Germany)2 A 33 (prealignment)}S A &, 0]

Figure 6. Three-dimensional analysis of
full arch artificial teeth using superposi-
tion software. (A) Reference data for best
fit, (B) scan data for best fit.

Figure 7. Three-dimensional analysis
of full arch artificial teeth of incisal and
occlusal area teeth using superposition
software. (A) Reference data for best fit, (B)
B scan data for best fit.

oA HF FH(best fi)7HA] ZFstrhFig. 6). T F RMS (root
mean square)2 At & HloJg S TESIT

AR Ad 1/33 7 1/3590% BA5H7] oA A2 dlolH
HAS F71E AYstgikFig. 7) Bl 34 3 wyE AAE &
o 1/37 28 1/35-9E 22 goJE(reference data)?} A7 Ho]
E(scan data)E 5% 2 ZEF0](GOM Inspect Suite 2020; GOM)
£ Argoto] AMd 33 AT 7, o]ojA FF FH7HA A st

(Fig. 7). 3 ¥ RMSZ A4t ¥ dlold g =2319ch
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3 AR (color difference map)® 712 X3P5H3ct.

Aep QlgAore] AutA ]l MAgI A= GU AHo] 18.02 ymz

o}
9. 84 =4 rod

=0 WAE Bglon, UC Futo] 15.02 um o WA Bt
EA X (IBM SPSS Statistics ver. 22; IBM, Armonk, NY, USA) FYANAE GU Aol 17.30 ymZ 2 & 9o, UC Jd

2 270 A9 7o) 7] wlEof ¥ X4 A Mann-Whitney 0] 15.00 pm& 22 g+

< B 7 g2 $AHE Fodt Aol

AA 02 AABIHHa=0.05). £ B YH(p<0.05; Table 1, Fig. 8).
et g xjote] Akl 9 whd TR of WARgroIAE GU Ak
0] 14.00 ym2 %2 HAE Bgor UC AL 11.70 ymZ W2

Table 1. Comparison of full arch artificial teeth best fit deviation (n=5) (unit: pm)

95% CI
Group Mean Median SD p-value*
Min Max
GU 18.02 17.30 1.97 15.58 20.46 0.008
uc 15.02 15.00 0.62 14.25 15.79

GU: general ultrasonic cleaner, UC: ultraviolet-C, SD: standard deviation, Cl: confidence interval.
*Mann-Whitney test of non-parametric statistical test.

Table 2. Comparison of full arch incisal and occlusion artificial teeth best fit deviation (n=5) (unit: pm)

Figure 8. Difference analysis of best fit
of full arch artificial teeth. (A) General
ultrasonic cleaner group, (B) ultraviolet-C
group.

95% ClI
Group Mean Median SD p-value*
Min Max
GU 14.00 13.30 1.48 12.16 15.84 0.008
uc 11.70 11.50 0.59 10.97 12.43

GU: general ultrasonic cleaner, UC: ultraviolet-C, SD: standard deviation, Cl: confidence interval.
*Mann-Whitney test of non-parametric statistical test.

A B
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Figure 9. Best fit of full arch artificial
teeth of incisal and occlusal. (A) General
ultrasonic cleaner group, (B) ultraviolet-C
group.



Dong-Yeon Kim, Gwang-Young Lee: Evaluation of stability according to ultrasonic cleaner of artificial teeth

WA 3hE Btk SGFIME GU JE0] 13.30 umE w2 32 B
glom, UC Ado] 11.50 ymZ 22 & Bt} & I 544
O =& {93t 20| & B H(p<0.05; Table 2, Fig. 9).

F AT T 233 A" A 549 2% 54L& GU Fdo] 43.3C
222 A5 Bgor, UC JAT 33.9CE W HAghS Bt
SYFANME GU Jeo] 44.6CE w2 & Bgor, UC Fdo|
34.0CE2 Y2 3he Bt F Jdk 5AHCZ {ogt Aolg B
THp<0.05; Table 3).

T A7 79 AEAHE GU 9] AAE 9 724 UC
AeEo e 47} vha A E Zlo] WEEQIrKFig. 10, 11).

DISCUSSION

£ 29slo] At 283 AT UV-C B 71%50] Y= 283 A1F
23D AZEF0IE Agalo] WTEAS sloict, Uit BEAY 12

Table 3. Comparison of internal temperature of ultrasonic cleaner (unit: °C)

g2 315~405 nm9] U2 FFF A7t A3k, UV-C 2%
Tt Al47]= 200~280 nm| IFFHE At 7152 St 5
e} At 7% o] 77k g2k UV 174e] WHold, Kim
51210 9J5hE 400~405 nm& 460~465 nm2] 342 4227} Afo]
= FA3} 271 A3t Aoty Bud b gk webA 35 S
A2 AZE Ao AFA| ok} UV-C 223 AlH7]0] w2 #Fo] &
A=A tigk 3D AA Mg Brke £ Aol 997t ik £
t}.

%23} A= 7o) 3D H7H= UV-C 283 |3 7] Kot gut A
2719 o2} AA et o]#g @42 d¥t 235 AR5t
AE A &4 227 Bt 43.3C9 2E90oH, Hdf 51.4C9 2%
7 A5tk UV-C A3E 94 A4 237 AF7]E 33.9C9 &
TohEAstgl o, 2 37T b Attt 250 A|F7] &
5 A B9 2% 5oz Qe Wgo] wAE Aoz dErHs-10].
Eg F A BE exgho] YeEt Kim $11217 Park S{13101

oSt $5T 448 74 U FH A 2L F4t] 4 Bineal

Group Mean Median Min Max p-value*
GU 43.3 4b.6 30.4 51.4 0.002
uc 33.9 34.0 30.7 37.0

GU: general ultrasonic cleaner, UC: ultraviolet-C, SD: standard deviation.
*Mann-Whitney test of non-parametric statistical test.

]

Figure 10. Color difference analysis of general ultrasonic cleaner group. (A) 1-1 Specimen, (B) 1-2 specimen, (C) 1-3 specimen, (D) 1-4 specimen, (E)

1-5 specimen.
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Figure 11. Color difference analysis of ultraviolet-C group. (A) 2-1 Specimen, (B) 2-2 specimen, (C) 2-3 specimen, (D) 2-4 specimen, (E) 2-5 specimen.
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UV-C 253} Al &o] & A4 8-S A SHTHe= BA5)
o thet 22 288 =S99

FTY FAR AR A AFA ok 251} A7 o)A TAs=
£9| 2% wet AH wgo] Yo, 29 257 H2 UC A
o] 253t 4127171 o] AA LET.

UV-C7h 32 253 A&7 Ao A3Aote] AA Wgo] 9%
& FA gong JFHOoR 58] 7HsE A om dhdnt
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