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Effect of Surface Treatment on Shear Bond Strength between Artificial Resin Teeth
and Denture Base Resin

Su-ha Jeoung, Je-woo Choi, Byung-cheul Choi, Si-Chul Kim'

Department of Dental Laboratory Technology, Chungbuk health & science university, Cheongju, Korea

The purpose of this study was to investigate the effect of retaining holes on the denture base, as well as primer application,
on the shear bond strength of denture base resin to the denture base. Using Trubyte Biotone artificial teeth, we selected a
maxillary first molar and prepared a total of 80 teeth. Each prepared tooth was polished flat using a dental bar. The polished
specimens were placed in the center of a silicon mold (diameter 30 mm, height 23 mm) and were embedded with clear acrylic
resin (Ortho Jet, Lang Dental, USA). Forty specimens were shaped, using Fisher bar # 701 at the central part of the alveolar
surface, to form retention holes, Each denture base resin was transferred to the resin after surface treatment, as instructed by
the manufacturer,

The highest shear bond strength (36,2 MPa) was achieved by heat-polymerized resin, when the retention hole and the primer
were applied to the artificial tooth, The lowest shear bond strength (11.8 MPa) was achieved by auto-polymerized resin, when
the primer was applied to the artificial tooth, The combination of heat-polymerized resin and artificial tooth resulted in a complex
fracture pattern, whereas auto-polymerized resin and artificial tooth showed an adhesive fracture pattern.
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Table 1. Denture materials used in this study
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Product Code Manufacturer Batch no (P/L)

Vertex RS H Vertex, Netherlands YX111P04/YG505L01
Probase Cold C Ivoclar vivadent AG, Germany UNO175/U53886

Palabond P Heraeus, Germany 010094
Trubyte Biotone T Dentsply, Brazil 01 21 252 0000
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Trubyte Biotone #|RIX]& ZJet 1)7%]&
807} Aot Frlstelrh, 2018 Aok %
burst AHEe] HHEA Avkalsic), Qleke ATe A
T E=FA 30 mm, 0] 23 mm) T 2 AR
711 51 o}= € X (ortho jet, lang dental, USA) S 2
Zufslgc) E3ho] g AHe 7dst 1H AHE s
7] 93l SIC #2209} W A2E7](Labopol-5, Struers, USA)E
Avlxg] shdar 10701 2zt B7ste] A4S 3k
olF 4071+ A2H FFFHd L 4l(F4, Degudent,
Germany)9]] fissur bur #7012 ©]-83le] Zlo] 5 mme] A
F& A AT P o) W A Pz
O 2(HF 6 mm, 0] 3 mm) EEE A F gl gAE
A9 BAAR SRS Sl vl Eeha B ol

_@

st &

—,‘-2—. denture
= el
T

}-N ﬂll
:

ﬂ] F

NFAE

ﬂllfl

287 G Adlo] &2 AA F Adlx] W2sle]
o} g AYsh] Aol AFH-E AFEEA 3 ok
B F7t) o244 P%1S Table 29} 2] EL e 5
AZAL] AA YR F7 ALsAT) S3o] B & 2L

A ARAR) T AE EekiaTds 2 o}o:] carbide bur
2 g9 o7& AASIAL silicone pointZ AvlsFATH

(Choi®} Kwon, 2015),

Table 2, The classification of code

Code Retention hole(R)  Palabond(P) N
H X X 10
HR (0] X 10
HP X O 10
HRP O @] 10
C X X 10
CR o) X 10
CP X @] 10
CRP (0] O 10
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Figure 1.
specimen, b: Retention hole of artificial teeth, ¢: Wax pattern
production on artificial teeth, d: Duplicated specimen wax

Specimen production process; a: Polishing of

washing,

Force

Restoration
resin

I 6 mm

30 : rtificial
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Figure 2, Section of specimen and test
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A: Cohesive failure
B: Adhesive failure

C: : Mixed failure
Restoration
resmn
i
Figure 3, Classification of failure modes
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Figure 4, Results of shear bond strength and cold-curing resin;
The same letters were not significantly different by one-way
ANOVA and Duncan multiple range test(a=0,05),

T(CBT)ONA 7H vk gh(11.8 MPa)S H L, Z}o]
EXT(CRDAA 7P =2 gk B0 {27 Aol
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Figure 5, Results of Maximum load using heat curing resin and
cold-curing resin; The same letters were not significantly different
by one-way ANOVA and Duncan multiple range test(a =0.05).

Table 3. Shear bond strength results of two-way ANOVA

Source P-value
Material .000
Shear bond strength Configuration 034
Material x Configuration .006

" Heat curing resin, Cold-curing resin, * No treatment,
Retention hole, Primer, Retention hole+Primer
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H HR HP HRP C 10 0 0 10
Material CR 10 0 0 10
B CP 10 0 0 10
Cold-curing resin CRP 10 0 0 10
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Figure 6, Mixed failure of fractured surface by FE-SEM images (magnification x 30); a: H group, b: HP group, ¢ Mixed
failure surface of H & HP, d: HR group, et HRP group, f: Mixed failure surface of HR & HRP,

Figure 7, Adhesive failure of fractured surface by FE-SEM images (magnification X 30); a: C group, b: CP group,
¢ Adhesive failure surface of C & CP, d: CR group, e: CRP group, f: Adhesive failure surface of CR & CRP.
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