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— Abstract

application.

The aim of this study was to compare the degree of conversion and polymerization shrinkage of low and high viscosity
bulk-fill giomer-based and resin-based composites. Two bulk-fill giomer (Beautifil Bulk Restorative (BBR), Beautifil Bulk
Flowable (BBF)), two bulk-fill (Tetric N-Ceram Bulk-fill (TBF), SureFil SDR flow (SDR)) and two conventional resin composites
(Tetric N-Ceram (TN), Tetric N-flow (TF)) were selected for this study. The degree of conversion was measured by using
Fourier transform infrared spectroscopy. Polymerization shrinkage was measured with the linometer. For all depth, BBR
had the lowest degree of conversion and SDR had the highest. At 4 mm, the degree of conversion of low and high
viscosity bulk-fill giomer resin composites was lower than that of bulk-fill resin composites (o < 0.05). At the depth
between 2 mm and 4 mm, there were significant difference with TBF, TN and TF (p < 0.05), while no significant difference
in the degree of conversion was measured for BBR, BBF and SDR. Polymerization shrinkage of six resin composites
decreased in the following order: TF > SDR > BBF > TBF > TN and BBR (v < 0.05). Polymerization shrinkage of bulk-fill
giomer resin composites was lower than that of bulk-fill resin composites (p < 0.05). From this study, it is found that the
bulk-fill giomer resin composites and TBF were not sufficiently cured in 4 mm depth. The degree of conversion of low
and high viscosity bulk-fill giomer resin composites was significantly lower than bulk-fill resin composites in both 2 mm
and 4 mm depths. Therefore, such features of bulk-fill giomer resin composites should be carefully considered in clinical
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Table 1. Resin composites used in this study
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Filler content

Type Product (code) / shade Composition (v0l% / wt%) Manufacturer

High Viscosity
Bulk-fill giomer resin Beautifil Bulk Restorative Bis-GMA, UDMA, Bis-MPEPP,
composites (BBR) / Universal TEGDMA 745/ 87 Shofu, Kyoto, Japan
Bulk-fill resin Tetric N-Ceram Bulk Fill (TBF) UDMA, Bis-GMA, Bis-EMA, 60-61/79 - 81 Ivoclar Vivadent, Schaan,
composites / VA Ba-Al-Si glass Liechtenstein
Conventional resin . UDMA, Bis-GMA, Bis-EMA, Ivoclar Vivadent, Schaan,
composites Tetric N-ceram (TN) / AL Ba-Al-Si glass >>/76 Liechtenstein

Low Viscosity
Bulk-fill giomer resin Beautifil Bulk flow (BBF) / Bis-GMA, UDMA, Bis-MPEPP,
composites Universal TEGDMA NA /725 Shofu, Kyoto, Japan
Bulk-fill resin SureFil SDR flow (SDR) / Modified UDMA, EBPADMA, 44/ 68 Dentsply-Caulk,
composites Universal TEGDMA, Ba-Al-F-B-silicate glass Molford, DE, USA
Conventional resin Tetric N-flow (TF) / AL Bis-GMA, UDMA, TEGDMA 437638 Ivoclar Vivadent, Schaan,

composites

Liechtenstein

Bis-GMA (Bisphenol-A diglycidyl ether dimethacrylate), UDMA (urethane dimethacrylate), Bis-MPEPP (2,2-bis[(4-methacryloxy polyethoxy)phenyllpropane),
TEGDMA (triethylene glycol dimethacrylate), Bis-EMA (ethoxylated bisphenol A glycol dimethacrylate), EBPDMA (EthoxylatedBisphenol-A Dimethacrylate)

A

3

35845
de Gee S[18]0] 1notot HRHO| 2|75}

(R&B Inc., Daejeon, Korea)E AtE23}0
SeTH L2 AU R FHIIAULL

R0l t23 4 X WEHO| 40

Teflon(polytetrafluoroethylene, PTFE) C|A3 EEE =11
TS A FACE ST A[H2| YHE slide glass2
< 0[0] FBE7|9 7t0|E EO| slide glass & HOf| HEE=E
YIXAZICE BB © €R0l5 L2309 =7 /K& #E2
=

Aot ALk Fete To|

2

HM|Zt=l Linometer

L EERE

| g
Pt 2|1 ¢ 20lE ClATE
|Sstet, 0|2 MME S
HASZ 130X 9ot

ot AtE2
AME

N
E~PN|
= =1

[u

|7(-|
=

0

F

10

rok njo
>t
=)
jru
I ol
ot
AT
1x
2t o
Q
n
_|\I
oA

<}
Pas
o
ne
rio
=

A

O ok o
ofm
X

oy 22 T

ox |o
u
40
1o
rot

2
>
>
o
Ot
SO
|o
=2 3

> ot

r
rigt
k)
rir
Jin mo

4> ru oo o
dob po mo

o

£

H

> Tlo
>t

Ar

rx

AT

>

Ot
2
o
ox
mjo

>

18.

o

(SPSS Inc., Chicago, IL,

M

SLe =
gha 5%

o

Z

—

=3

=
mm ZOJoA D= ST

Table 20f LIEFLYACH

=
mm, 4
o W BEHXE
Zt

71
™

TBFO|| H|s R2l5tH R2 =
O|XHE HO|X| URUACE 2f Sty
Mok A2 mmeb 4 mm gF H|m Al

HOom(p < 0.05), BBRS L0/XI= HO|X|

mm

(One-w,

BBRO| 2 mme} 4 mm RE J}E Lo Mzig

SOOI MZof HE

ay ANOVA)CZ A

Of
re
o
2

r
riok - riot
Mo

Mo
10

¥

[o

HT
2]
ful

m mo rr

HC
39
[0 M
=2
lov)
los]
X N
HC % do rlo ~ ox o

At

AT



J Korean Acad Pediatr Dent 46(1) 2019

Table 2. Degree of conversion of the high viscosity group (n=5)

Table 3. Degree of conversion of the low viscosity group (n=>5)

Mean (%) + SD

Mean (%) £ SD

Material p valuet Material p valuet
2 mm 4 mm 2 mm 4 mm
BBR 26.67 + 1.56° 26.16 + 2.53° 0.712 BBF 50.39 + 558°  48.839 + 5.24° 0.673
TBF 5092 + 1.10° 4838 + 090° 0.004 SDR 66.85 £ 221°  66.69 + 138" 0.895
N 5110 £ 361° 2778 + 5.64° 0.000 TF 5822 £523° 4136 + 6.80° 0.002
p valuet 0.000 0.000 p valuet 0.000 0.000

1 p values were determined by independent t-test

* p values were determined by one-way ANOVA

*® Different characters mean statistically significant difference between
groups by Tukey's multiple comparison

BBR = Beautifil Bulk Restorative, TBF = Tetric N-Ceram Bulk Fill, TN = Tetric
N-ceram
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Fig. 1. Polymerization shrinkage of the tested group.

20.38°

17.20°
10
0
BBF TBF

t p values were determined by independent t-test

# p values were determined by one-way ANOVA

*b¢ Different characters mean statistically significant difference between
groups by Tukey's multiple comparison

BBF = Beautifil Bulk flow, SDR = SureFil SDR flow, TF = Tetric N-flow
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Bulk-fill giomer resin composites

W Bulk-fill resin composites

W Conventional resin composites

49.75

39,95¢
| 17.35°
SDR ™ TF

abediDifferent characters mean statistically significant difference between groups by Tukey's multiple comparison
BBR = Beautifil Bulk Restorative, BBF = Beautifil Bulk flow, TBF = Tetric N-Ceram Bulk Fill, SDR = SureFil SDR flow, TN = Tetric

N-ceram, TF = Tetric N-flow
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O/ ATRONE HHE X DHE bulkfil giomer B3 F0| MBS FUSEE 7| bulkfil 22T Y HEH =tz

Hlw "WIhsl 20X} SERECE Bulk-fill giomer 23%t2{| 7l 25 & (Beautifil Bulk Restorative(BBR), Beautifil Bulk Flowable(BBF)), bulk-fill =3}
|l g

2Rl 2Z = (Tetric N-Ceram Bulk-fill(TBF), SureFil SDR flow(SDR)), M EX £23tg| Xl 2Z = (Tetric N-Ceram(TN), Tetric N-flow(TF)) b
8319UCt S8 X2 Fourier transform infrared spectroscopy2 A3t O, £8 4% 2 linometer2 0|8310] ZXS}RILH.
Sy 7l stHe| Mete £ Z1F 2 mmet 4 mm /0| 25 BBROIIA 7Y RA| LSO, SDROIA 71 &A LIRICE 4 mm 20|

M Y MAEL bulkAfill giomer 23t TIo] MztE2 bulk-fill 23te|| X0 Ho) {o|8tA %2 4t EFCHp < 0.05). Z 0|0
4312 H|m A| TBF, TN, TF= QO|AE B¢ oD (p < 0.05), BBR, BBF, SDR= QO|AE HO|X| LQfCH S84=2 TF > SDR >
BBF > TBF > TN, BBR &=M=ZE ZA MO MH(p < 0.05), bulk-fill giomer 23| T2 bulk-fill 282 TECH &2 Fote=as EGCHp
< 0.05).
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F

HE= floiME ofof et S2et D& X Fo|7t ZRY A= WZELDL



