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Abstract: Temporary crowns fabricated using 3D printing technology have attracted great attention in provisional crown
restoration applications because of their superior mechanical properties. In this study, we prepared methacrylic group-
introduced barium aluminum borosilicate glass (Ba-glass) (MPS Ba-glass) particles via a simple surface modification. In
addition, dual (light and thermal) curing system was developed for enhancing mechanical strength and cytotoxicity of
composite temporary crowns by improving degree of conversion. The prepared organic-inorganic composite temporary
crown (MBG30B) exhibited significantly increased degree of conversion compared to temporary crowns fabricated under
light curing system, leading to improving mechanical strength and cytotoxicity.

Keywords: 3D printing, dual curing system, temporary crown, mechanical strength, cytotoxicity.
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Alef ¥ ZHZ. Bisphenol A glycerolate dimethacrylate(BIS-
GMA), bisphenol A ethoxylate dimethacrylate(BIS-EMA),
trimethylolpropane trimethacrylate(TMPTMA), triethylene
glycol dimethacrylate(TEGDMA), 0.1 N hydrochloric acid(HCI),
dimethyl sulfoxide(DMSO), 3{methacryloxypropyl)trimethoxysilane
(MPS), benzoyl peroxide(BPO)<} 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazoliumbromide(MTT)+= Sigma-Aldrich Co.(USA)
ARES Tsle] ARSSIITE 7 AIR] bis(2.4,6-rimethoxybenzoyl)
phenylphosphine oxide(Omnirad 819)= IGM Resins(Netherland)
of| A T3, barium aluminum borosilicate glass(Ba-glass,
AL O5(1-10 wt%)-B,05(1-10 wt%)-BaO(10-50 wt%)-SiO,(>50
Wt%), GM27884) A= SCHOTT AG(Germany)ellA] 78131
t}. RPMI-1640, fetal bovine serum(FBS), penicillin-streptomycin
3} Dulbecco’s phosphate buffered saline(DPBS, pH 7.4)2 Gibco
BRL(USA)A] 9] 31t} Mouse fibroblast cell line(L-929)-2
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X7 EAEE FElA Ak 19 JHEE MPS Ba-glass
YAke] ¥ W3}= scanning electron microscope(SEM, Mira
II, TESCAN, Czech Republic)E ©|-&3le] #2319th. SEMS
olg-slo] S Wl Aol Wa Py o185l A BRS
60 & FHste] #AITE SEM 40l ARS-eE SdT
AZS o] gale] Yrte] A YAEA]S energy disperse X-ray
spectroscopy(EDX)E ©]-8-3tf ZleatSict. =t ¥ 72w
MPS Ba-glass $JA12] 3 S} attenuated total reflectance
Fourier transform infrared(ATR-FTIR, ALPHA, Bruker Optics,
USA)E ol&atd EAakick
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diffractometer(XRD, DMAX-2500V/PC, Rigaku, Japan)S 085
o] B43519 ). ATR-FTIR-S -3 3l°d=(spectral resolution)E
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£ SAsto] Frketint. 23 MTT assayoll 4] AR 213 &
A3t WO 2wt MEE ]85l 4% paraformaldehyde
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Figure 1. SEM micrographs: (a) Ba-glass; (b) MPS Ba-glass par-
ticles.
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Figure 2. (a) ATR-FTIR; (b) EDX spectra of Ba-glass and MPS Ba-
glass particles.
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ZE F§77] 5 dAIRIoke] R ©RC] S SEMS
o] g-5lo] #23E A3}, Figure 30014 2 4= JE Z*E Ba-
glassS oA W& AAAOHBGO)= £} o] vl
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(b)

Figure 3. SEM micrographs: (a) surface; (b) cross-section of com-
posite temporary crowns containing different contents of Ba-glass
particles.
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Figure 4. ATR-FTIR spectra of composite temporary crowns con-
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Figure 5. (a) ATR-FTIR spectral change; (b) degree of conversion
of composite temporary crowns containing different contents of Ba-
glass particles.

BGO BG10 BG20

(A(C: (')/A (('ZC))palymer

FRaE0 =1 Jraoo

7(A((':(')/A((7:O))monamer

A2 ZA 93 S 3HE W3t AR A3E Figure
5(b)ell HERNATE. Ba-glass YAHS 7314 282 BGO ¢
AR ote] 79 FTHASE0] 74.7%A 21 Ba-glass YA
o] wold 4R SIHIEL Fojus FIES HIoH
Ba-glass YAFE 40 wi% 13131 = BG402] 745 63.7%2]
THASES B ol= f77] 53 dAIX| ol 4] Ba-
glass YAFe] o] SIS FFAETF Bolx| 3L JA| A
o] o] BolAH HArt Frkste] #Xl W whe719] olF

Tt Faste] gxle] wkeSwrt meA]= A 7]Qlghet

F71E<] Ba-glass YAF2] A2 FHF §57] S5 A4
Z|ote] HbgA & 7IAIA B B dEE F T UL
B2 Baglass YAH] 3Rl wE 15771 53 dAIXI ok
G 2 7IAIA 54 ¥skE AT WA TGAE
ol-g3st 7] B UAAote] EHAE A A

Figure 6(a)°1A & 4= & AAE 45771

YL Baglass VAE AHEH 2l1A o] Hiiet.
$57) B3} QA 5 wivert Ealshe £wel 79 Ba-

Polym. Korea, Vol. 49, No. 1, 2025



136 vk -

40

Weight (%)

20 1

0 200 400 600 800
Temperature (°C)

—_—
o
—
o
o

*

[=3]
=]
-

B
(=]
I

Flexural strength (MPa)
(3]
o

0

BGO BG10 BG20 BG30 BG40
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Figure 7. SEM micrographs: (a) surface; (b) cross-section of com-
posite temporary crowns containing Ba-glass or MPS Ba-glass par-
ticles.
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