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Comparative analysis of strain according to two wavelengths of light source
and constant temperature bath deposition in ultraviolet-curing resin for dental
three-dimensional printing
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INTRODUCTION
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Purpose: This study aimed to analyze the shrinkage and expansion strain of ultraviolet (UV)-
cured resin according to the wavelength of the light source and compare the shrinkage and
expansion.

Methods: We prepared the mold with according to the ISO 4049 specimen. The size of the
circle in the mold was prepared with a height of 6.02 mm and a diameter of 4 mm. UV-cur-
able resin for three-dimensional (3D) printing was injected into the circular mold. The control
group was irradiated with a wavelength of 400~405 nm using UV-curing equipment (400
group), and the experimental group was irradiated with a wavelength of 460~465 nm (460
group). Both groups were produced ten specimens. The produced specimen was first mea-
sured with a digital micrometer. After the first measurement, the specimen was immersed in
a constant temperature water bath for 15 days, after which the second measurement was
performed, and the third measurement was taken after 30 days. The measured values were
analyzed using the independent sample t-test (a=0.05).

Results: In the non-immersion water tank, the contraction was 0.9% in the 400 group and
1.3% in the 460 group. In the constant temperature bath, the expansion was high at -0.4%
in the 400 group for 15 days, and the smallest expansion was -0.03% for the 400 group for
30 days. There were significant differences between the two groups (p<0.05).

Conclusion: The 400 group had a lower UV resin specimen strain than the 460 group. There-
fore, it is recommended to use the wavelength required by the UV-curing resin.
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MATERIALS AND METHODS
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Figure 1. Study design. UV: ultraviolet, LED: light emitting diode.
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Figure 2. Fabrication of specimens using ultraviolet (UV) curable resin. (A) Stainless steel mold analysis and preparation, (B) UV resin injected into
stainless steel mold, (C) using a stainless steel disc to make the mold and UV resin the same height, (D) polymerization using UV curing machine, (E)
separation of specimens using remover from stainless steel mold, (F) UV resin specimen production completed. Cited from the article of Kim (Kor Aca
Den Tec. 2020;42:113-120) [6]. LED: light emitting diode.
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Figure 3. Measure the length of the specimen using a digital microm-
eter.

Figure 4. Ultraviolet (UV) resin deposition using a constant temperature
water bath. (A) 400 group; (B) 460 group.
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Table 1. Results of immersion in the water bath of 15 days and 30 days after UV curing of 400~405 nm (400 group) and 460~465 nm (460 group) (n=10)

1 Day” 15 Day” 30 Day”
Group
MeanSD (mm) % p-value Mean+SD (mm) % p-value Mean+SD (mm) % p-value
400 group 5.966+0.028 0.9 0.014* 5.988+0.027 -0.4 0.006* 5.987+0.028 0.1 0.009*
460 group 5.94040.012 13 ’ 5.957+0.015 -0.3 ' 5.959+0.014 -0.03 '

Percentage data was calculated by using ASTM C 326 linear measurement calculation (positive value-shrinkage, negative value-expansion).

*Statistically significant (p<0.05; t-test analysis between 400 and 460 groups).

“Not using a constant temperature water tank, b]Using a constant temperature water tank.
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