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Fig. 1. Schematic drawing of the shear bond strength test. «ereeooeeeseeeeeeees 6

Fig. 2. Schematic illustration of strain gauge attached to acrylic mold for

measuring Shrinkage QETESS, reerreereeseeserestnstetttttttiititetiiitiitititittiteseaees ’7

Fig. 3. (A) Strain gauge attached to the acrylic mold and (B) TML

Datalogger™ (TDS-102, Tokyo Sokki, Tokyo, Japan). -eeees: 8
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Abstract

Comparison of shear bond strength and polymerization

shrinkage stress of various domestic composite resin

Lee, Ji-Mi, D.D.S
Advisor : Prof. Lee, Nan-Young, D.D.S., Ph.D.
Department of Dentistry

Graduate School of Chosun University

The aim of this study was to evaluate the shear bond strength and
shrinkage stress of various domestic composite resins. In this study, nine
domestic composite resins from various manufacturers, Any-com ™
(Mediclus, Chungju, Korea), Charmfil®Plus (Dentkist, Gunpo, Korea),
Denfil™ (Vericom, Anyang, Korea), ESCom 100° (Spident, Incheon,
Korea), Hanfil® (Han Dae Chemical, Seoul, Korea), Nexcomp® (Meta®
Biomed, Cheongju, Korea), Transcen® (Nexobio, Cheongju, Korea), Xsfil®
(B&E Korea, Gwangmyeong, Korea), Zircos-Com® (Bioden, Seoul, Korea)
was set as experimental groups and Filtek Z-250™ (3M ESPE, USA) was
set as control. As a result, ESCom 100®, Charmfil® Plus and Hanfil®
showed shear bond strength similar to Filtek Z-250™. Other domestic
composite resins showed lower shear bond strength than Filtek Z-250™

(p < 0.05). In shrinkage stress, Filtek Z-250™ showed the lowest value

compared to other domestic composite resins (p < 0.05).
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1. d4 A=

20199 19 =l AldEel thgFd Azl 9% =4 HFER
Any-com™ (AC, Mediclus, Chungju, Korea), Charmfil®Plus (CP, Dentkist,
Gunpo, Korea), Denfil™ (DF, Vericom, Anyang, Korea), ESCom 100° (EC,
Spident, Incheon, Korea), Hanfil® (HF, Han Dae Chemical, Seoul, Korea),
Nexcomp® (NC, Meta® Biomed, Cheongju, Korea), Transcen® (TS, Nexobio,
Cheongju, Korea), Xsfil® (XF, B&E Korea, Gwangmyeong, Korea), Zircos—Com®
(ZC, Bioden, Seoul, Korea)S A& o =2 Filtek Z-250™ (FZ, 3M ESPE, USA)

S dxron dAsidd A5 Amel JEe Table 1o 7=t
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Table 1. Compositions of composite resins

Group Type Composition Filler load Manufacturer
B ™ . Bis-GMA, TEGDMA,
Any c?m MICT.O UDMA Barium glass T0wWt% Mediclus
(AC) hybrid -
0.01-2.5um
Charmfil® Nano Bis-GMA, TEGDMA,
Plus hybrid UDMA Barium glass > T0wt% Dentkist
(CP) Y 0.5um
Bis-GMA, TEGDMA
Denfil™ Micro Barium aluminosilicate, o .
(DF) hybrid Fumed silica 0wt Vericom
0.04-1um
c 00° Bis-GMA, UDMA
ESCom 100° ; i
Nan.o Barium g.las.s, Silicone 70vol% Spident
. (EC) hybrid dioxide
Experimental 16-750nm
Bis-GMA, TEGDMA,
(Domestic) Hanfil® Nano UDMA Barium glass, B o .
(HF) hybrid Silicone dioxide B0-80wt?  Han Dae Chemical
0.03-1ym
N Bis-GMA, Bis-EMA,
Nexcomp Nano TEGDMA Barium 65-T5Wt% Meta®
(NC) hybrid aluminium boro Biomed
silicate, silica 40-700nm
o Bis-GMA, Bis-EMA,
Transcen 3
Nano UDMA, TEGDMA 78wt% Nexobio
(TS) hybrid Barium glass,
Silica 40-700nm
. ® UDMA, BPE 80N
Xsfil Nang Barium glass 70 wt% B&E Korea
(XF) hybrid
15nm, 1ym
Zircos—Com® Micro Bis-GMA, TEGDMA, .
hybrid UDMA Barium glass TOWt% Bioden
(ZC) Y 0.01-2.5um
Control Filtek Z-250™ Mi BiSi%MA]Aél\EIJ}%) A
iltek Z- icro is— o
(FZ) hybrid Zirconia Silica B0vol® SMESPE
(Overseas) 0.01-35um

BIS-GMA = Bisphenol A glycidyl methacrylate, TEGDMA = Triethylene glycol

dimethacrylate, UDMA =

Urethane dimethacrylate, BIS-EMA =

Ethoxylated

bisphenol A glycol dimethacrylate, BPE 80N = 2,2 bis [4-(methacryloxy ethoxy]

phenyl] propane
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BA A= 35% <14kl Ultra-Etch® (Ultradent, South Jordan, USA)& Al-g&}
A3l HZ A= Adper™ Single Bond 2 (3M ESPE, USA)E Ab&3titt 357

+ LED 3353719 Valo Cordless (Ultradent, South Jordan, USA)Z A}-8-3}S1t.

1) A9 Z2F A=

(1) Al A=

AR F3S ekl Aol $Ao] gla vd F EW Aol gle &9 ghot
A g AT & 2AdE Fo] 245 AASL FAS & A2 dgd 28
st A4d A BRE AotEe F54 dbo] pumiceE AREsle] Almbsiivh. §-% 9
A A S A2 9] diamond discE 6 X 6 mme A7 2 F4 lo] Bk
& A9 FHo] HolmE AfuAe] 75l ¥ wAE #x (Orthodontic

Resin, Dentsply Caulk, Milford, Del)& o]&3&te] mj&E3}Ith 400 grit silicon

carbide paperg °]&3to] % £HO| Aoldo] w=ZE w7#] grindingdt & 600,

-

800, 1200 grit silicon carbide paper® %W ¢An}S Attt A ztE A|HLS
Zh = 1070¢] +H(n = 15) o2 &R/

7t Aol Aotd ¥we Ulra-Etch®= 15%7F 22 sta 203k A5 3
Aoldel @ AxEA s syl xStk Aokl HAA Adper™
Single Bond 2& A Z3|A}e] A Alo] we} Aold Wo] =¥d e = E B
ol ZiF HAA o] LED #5371z 2023+ F5dS At o 7

_‘?‘_
3mm, =] 2mme| plastic moldE ¥ |3t Aold Ao QXA 7L LA B

—

St 9F T dxFow AAG FZE 7H7 T8kt o] % plastic molde A

Astgict.
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(2) AGAFA =
Hs A8 7] (Shimadzu universal testing machine EZ-S, Japan)Z o] &3lo] 7+
Al#H ] cross head speed 1.0 mm/mine] £x & AG=aL 7 (Fig. 1). Arold 9
FHA FEAZE detd we] Ho stFS FHiFE e 2% Trapezium Z =17
S o] &3t kef @RE FAINGoH ol Aol-EFHe HF WAHLRE UF

o] MPa @92 2hibatsint

Loading force
Cross head speed

(1.0 mm/min)

w2 |1
-t /F
! . 3 mm

=

| =3 n|1 "\, Restorative material

S
N
. Bovine tooth

Fig. 1. Schematic drawing of the shear bond strength test.
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2) ¥554

(1) Al A =

917 10mm, W7 7 mm, ¥°] 2 mm Z7]9] o}a¥ FFE& FH|sta TP W
WS Microetcher® (Denville engineering Inc., USA)9} 50um aluminum oxide
powderE Alg3}o] 30% %< sand blastingS A3tttk ofzd F3 o U
A=A 9l Adper™ Single Bond 25 #2351 10%7F 3332 A8t} ofael
F38 o] ¢ Cyanoacrylate adhesive™ (Tokyo Sokki, Japan)& 2 £33 TML
foil strain gauge® (FLK-1-11-1LJC, Tokyo Sokki, Japan)E %-23l%1th(Fig. 2).
Ay AEe Fae® 1070 wHn = 15)e s ERadon, 3o hue it

B 9% dxwer AAZ FZ2 747 S8k

Sand blasting

Restorative
Strain gauge : material

Strain gauge

Acrylic ring Dental adhesive

Fig. 2. Schematic illustration of strain gauge attached to acrylic mold for

measuring shrinkage stress.

(2) strain &7
Z3tpZzo] 93 $HS =As7] 9)e] TML foil strain gauge®e] leadsZ

TML Datalogger™ (TDS-102, Tokyo Sokki, Japan)ol] <1Z3&}e] #Z3lo]| uj=
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strain 7He =43 AHFig. 3). ¥53 A AREH 2% Aoz 800%7F strain

B

S =439 TDS-102 software (Tokyo Sokki, Japan)& o]&3}o] Holg & #
$at9th. =A" strain® Visual Log® Z2a#lS olfd] Tz BASL

strain k< Hooke's lawE o] &3] =986 oz 34+3kA

Stress (MPa) = Strain( €)X Elasticity of modulus

+ Elasticity of modulus (Acryl) = 3.0X10° MPa

Fig. 8 (A) Strain gauge attached to the acrylic mold and (B) TML

Datalogger™ (TDS-102, Tokyo Sokki, Tokyo, Japan).
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Zy o] Hit AGAIr == Table 29 2ok FZ7F 1147 + 231 Mpaz 714

=0 S BHYgw XF7F 384 + 203 Mpaz 73 vre ke ®Hoth 22 B3y R

o
<
384 - 640 MPa®] AA#AR=E Uetd FZrt fojsiA v dadddd=s

B (Fig. 4, p < 0.05).
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Table 2. Mean shear bond strength of various composite resins
(unit : MPa)

Group Mean = SD Max. Min.

AC 547 + 1.50 8.20 3.21

CP 10.60 + 2.86" 14.72 7.82

DF 6.24 + 2.38 9.53 3.04

EC 1054 + 1.92° 12.82 7.72

Experimental

HF 11.33 + 1.40° 13.55 9.02

NC 536 + 2.33 9.65 3.19

TS 6.40 + 2.74% 10.11 3.59

XF 3.84 + 2.03 7.94 1.57

ZC 456 + 1.49% 6.35 2.84

Control FZ 1147 = 2.31° 14.54 7.99

One-way ANOVA test

The same alphabet means no statistical difference(p < 0.05).

AC; Any-com™, CP; Charmfil®Plus, DF; Denfil™, EC; ESCom 100°, HF; Hanfil®,

NC; Nexcomp®, TS; Transcen®, XF; Xsfil®, ZC; Zircos—-Com®, FZ; Filtek Z-250™

Collection @ chosun
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Fig. 4. Comparison of the shear bond strength.

One-way ANOVA & Tukey test (x : p < 0.05)
AC; Any-com™, CP; Charmfil®Plus, DF; Denfil™, EC; ESCom 100®, HF;

Hanfil®, NC; Nexcomp®, TS; Transcen®, XF; Xsfil®, ZC; Zircos—Com®, FZ; Filtek

7-250™
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Table 3. Shrinkage stress (mean * SD) of each group over time

(unit : MPa)
Group
AC CP DF EC HF NC TS XF 7C 14
Time
3.31 341 4.00 2.78 3.92 2.99 413 3.89 461 1.81
200 sec

+0.87 +1.15 044 044  +0.51 045  +0.21 +0.42 +0.32 +0.43

3.77 3.86 4.60 3.19 4.42 3.57 4.75 4.47 5.34 2.31

400 sec
+1.07 +1.27 +0.38 +0.43 +0.44 +0.40 +0.09 +0.55 +0.23 +0.51
3.82 3.93 4.66 3.22 4.46 3.66 4.83 4.56 5.44 2.35
600 sec
+1.11 +1.30 +0.36 +0.45 +0.41 +0.38 +0.19 +0.59 +0.28 +0.50
3.82 3.94 4.64 3.21 445 3.67 4.82 457 5.44 2.33
800 sec

+£1.10 +1.29 £0.35 048  +0.40 +0.40 10.21 +0.60 +0.29 +0.51

AC; Any-com™, CP; Charmfil®Plus, DF; Denfil™, EC; ESCom 100°, HF; Hanfil®,

NC; Nexcomp®, TS; Transcen®, XF; Xsfil®, ZC; Zircos—-Com®, FZ; Filtek Z-250™
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——FZ -@-EC -8-NC-0-AC -8-CP

1 et=HF =¢=XF =#~DF TS ZC

Contraction Stress (MPa)

Time (sec)

Fig. 5. Shrinkage stress (MPa) of each group according to time.

One-way ANOVA test (* : p < 0.05).
AC; Any-com™, CP; Charmfil®Plus, DF; Denfil™, EC; ESCom 100®, HF;

Hanfil®, NC; Nexcomp®, TS; Transcen®, XF; Xsfil®, ZC; Zircos—-Com®, FZ; Filtek

7-250™
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sty x % HF, CP, EC¥= 10 - 11 MPa® FZ9 §AFsk
X

o] AgAFAe g BrtellA FZ= 533 5 7 52 2
B

FeEe A9E 3 - 7 Mpae] ZHFER FZ9} A
0.05). H3Helzle] FARE T sl Fele I, ¢, 27,

dele] BX 5 o2 aQlor E3FHNY &84 544 I

B
& HADT. 7 FEo] el wE AolE WIS W Dy A9 Avld w
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