CHEIR R ZESIX]: Vol 33 No. 1, 2008

= dlo|X FAL EojA g 0|8 MEA aTle| BH =Tl thet A7

YRS’ - olojof? - =HE

R L EC D EEESEREE L TR L ECEL T RS E RN

ABSTRACT

SURFACE ROUGHNESS OF EXPERIMENTAL COMPOSITE RESINS
USING CONFOCAL LASER SCANNING MICROSCOPE

Bae JH', Lee MA?, Cho BH**
‘Department of Conservative Dentistry, Seoul National University Bundang Hospital,
*Department of Conservative Dentistry, School of Dentistry, Seoul National Untversity,
*Dental Research Institute, Seou! National University

The purpose of this study was to evaluate the effect of a new resin monomer, filler size and polish-
ing technique on the surface roughness of composite resin restorations using confocal laser scanning
microscopy. By adding new methoxylated Bis-GMA (Bis-M-GMA, 2,2-bis(4-(2-methoxy-3-
methacryloyloxy propoxy) phenyl] propane) having low viscosity, the content of TEGDMA might be
decreased. Three experimental composite resins were made: EX1 (Bis-M-GMA/TEGDMA = 95/5
wt%. 40 mm nanofillers): EX2 (Bis-M-GMA/TEGDMA = 95/5 wt%, 20 mn nanofillers): EX3 (Bis-
GMA/TEGDMA = 70/30 wt%, 40 mm nanofillers). Filtek Z250 was used as a reference.

Nine specimens (6 mn in diameter and 2 mn in thickness) for each experimental composite resin and
Filtek Z250 were fabricated in a teflon mold and assigned to three groups. In Mylar strip group,
specimens were left undisturbed. In Sof-léx group, specimens were ground with #1000 SiC paper and
polished with Sof-lex discs. In DiaPolisher group, specimens were ground with #1000 SiC paper and
polished with DiaPolisher polishing points. The Ra (Average roughness), Rq (Root mean square
roughness), Rv (Valley roughness), Rp (Peak roughness), Re (2D roughness) and Sc (3D roughness)
values were determined using confocal laser scanning microscopy. The data were statistically ana-
lyzed by Two-way ANOVA and Tukey multiple comparisons test (p = 0.05).

The type of composite resin and polishing technique significantly affected the surface roughness of the
composite resin restorations (p ( 0.001). EX3 showed the smoothest surface compared to the other compos-
ite resins (p € 0.05). Mylar strip resulted in smoother surface than other polishing techniques (p < 0.05).
Bis-M-GMA, a new resin monomer having low viscosity, might reduce the amount of diluent, but
showed adverse effect on the surface roughness of composite resin restorations.
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Table 1. Th (Unit: wt%)

EX1 0 23.75 1.25 65 10 0
EX2 0 23.75 1.25 65 0 10
EX3 175 0 75 65 10 0

The numbers were weight percentage of the composition within each experimental resin.

Table 2. Polishing tools and their polishing protocols

Sof-lex Dark orange
(3M ESPE, St. Paul, Light orange
MN, USA) Yellow
HiLusterPlus DiaPolisher Blue
No.2662 (KerrHawe) Gray

F2A deolA FA dn% (CLSM, LSM 5 Pascal
5 Confocal Laser Scanning Microscope, Carl Zeiss,
Germany)< ©]83t 3 AJHT TLHdA SA30 e
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gy Ver 3.1 (Carl Zeiss, Germany) PC$ Z2I%& o] &
st 221 % 33k 228 Mt
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Table 3. The Ra, Ra, Rv, Rp, Rc, and Sc values of experimental composite resins according to the polishing

techniques

EX1 0.59 (0.61

(0.6 0.94 (0.19) 1 (045 Resin p € 0.001

Ra EX2 1.01 (0.55)* 0.97 (0.13)* 1.15 (0.19)* Polishing p ¢ 0.001
EX3 0.17 (0.03)-* 0.69 (0.25)* 8 (0.4)" Resin X polishing p ¢ 0.001
7.250° 0.54 (0.55)* 1.28 (0.28)*' 1.22 (0.36)*
EX1 0.76 (0.62)** 1.17 (0.21) 1.24 (0.48)* Resin p { 0.001

Rq EX2 1.27 (0.57)* 1:14 (0.14)™ 1.38 (0.23)* Polishing p € 0.001
EX3 0.23 (0.07)* 0.87 (0.28)" 0 99 (0.4 Resin % polishing p { 0.001
7250 0.71 (0.57)* 1.46 (0.25)* 44 (0.46)*
EX1 2.99 (1.32)~ 3.73 (1.53)* 3. 58 (0.75)* Resin p { 0.001

Rv EX2 1.99 (1.14)* 2.62 (0.46)~* 3.18 (0.98) Polishing p { 0.001
EX3 111 (0.77) 2.89 (0.94)! 2.28 (0.75)" Resin X polishing p = 0.002
7250 2.99 (1.24)* 2.66 (0.46)* 3.28 (1.93)*
EX1 1.22 (1.230* 2.32 (0.88) 2.36 (0.87)™ Resin p { 0.001

Rp EX2 3.33 (1.43)* 2.43 (0.51)* 3.37 (0.64)* Polishing p € 0.001
EX3 0.47 (0.1 1.67 (0.65)** 2.55 (1.27)™ Resin X polishing p ¢ 0.001
7250 0.86 (0.52)"* 2.63 (0.75)** 341 (0.7
EX1 44.94 (0.55)* 45.24 (0.39)=*! 45.24 (0.42)~! Resin p = 0.045

Re EX2 44.72 (0.37) 45.25 (0.45)*' 44.88 (0.43)" Polishing p € 0.001
EX3 44,93 (0.07)* 45.31 (0.32)* 44 82 (0.19)* Resin X polishing p { 0.001
7250 45.28 (0.23)* 45.01 (0.34)™ 44.79 (0.46)*
EX1 45.18 (0) 4527 (0.22) 45.22 (0.02) Resin p { 0.001

Sc EX2 45.18 (0) 45.21 (0.02) 45.17(0.13) Polishing p € 0.001
EX3 45.21 (0.02) 452 (0.02) 45.19 (0.01) Resin X polishing p = 0.091
7250 45.22 (0.03) 45.29 (0.05) 45.23 (0.04)

1 The numbers in parentheses are the standard deviations. (n = 21)

fl Means within same columns with different superscript letters in each parameter are significantly different (p ¢ 0.05), and means within

same rows with different superscript numbers in each parameter are significantly different (p < 0.05).

§ The values of Filtek Z250 were also measured as a reference.



Figure 1. Confocal laser scanning micrography of EX3
Sof-lex group (X 200).
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Figure 3. Cross-sectional profile obtained from the
intersection line in Figure 1 & 2.
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Figure 2. 3D image of EX3 Sof-lex group obtained
using confocal laser scanning micrography (X 200).
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SN 2o|X FAL HO|ZEE o|st YA 2fXlel E ol chst ol
#x|& - ofalofe - F@Ee
R e uEY X HEEL
et A e e EGmy, KA Fh
B dTE 324 nAL o] 43k A2 Tk sl fillere] 2], dupibio] Ae g Halg o] FHZEd n)x)

T 9%e A7 2ol B2 3449 TEGDMA«] AH-E £017] 98], Bis-GMAY FEAZAN F34E0]
A3 Axrb ¢ A2 DFAQ methoxlyated Bis-GMA (Bis-M-GMA)E #7}etxn ©t& =7)9 fillerE 2He 2
%9 J¥ 4 23R TEGDMAE 43 129 4 u'g' Eu‘?}a] A& AFsET. EX1: 484 5387 1 (Bis-M-
GMA/TEGDMA = 95/5 wt%, 40 m Yx=Z3 34), 2444 B84 2 (Bis-M-GMA/TEGDMA = 95/5
wt%, 20 i Whege 3, EX3: A8E 534 3 BlS GMA/TEGDMA = 70/30 wt%, 40 mm Y:=2 5.

HIE EEE o438t AF 6 m 57 2 me] AJUE 2} 494 EZ27 Filtek 7225022 P8 23 372
2 BFAAT. Mylar strip 72 AntE 12 23k, Sof-lex®e #1000 SiC paper® Ankg H Sof-lex disc® A
a}3t5ith. DiaPolisher & #1000 SiC paper2 vkt 9 DiaPolisher polishing pointZ @r}alitt.

T2 V7S o83l 74 AlE T TH A Rq (Root mean square roughness), Rv (Valley roughness), Rp
(Peak roughness), Rc (2D Roughness), Sc (3D Roughness) 2t 24811, Two-way ANOVAS Tukey
multiple comparisons test2 F2|5F 0.052 EAA st

AR FF (p (0.00D), G943 (p€0.001)L 42 2F FUZXE goll &L n)xv], 2dye F
At Y Lol 13 Fgo] FAFHAG (p € 0.001).

B4e719] FRd ©E TUREE EX71 M AR WS B3, EX3] 71 Bad We gA4sgen (p (
0.05), vl WM = Arletr] ¥ Mylar strip ol 71 223 H-2 A8t (p (0.0

= AT 2HE TR, AvleA] ¥ Mylar stripstols Egtgde] 3t 24 7+ ‘51”% EHZEE B
g EES Bon, A2 d7 92 Bis-M-GMAES 43 Bdg o] £889 FUzE ZddX e J8 2
71 BAGCl 7129 Bis-GMA/TEGDMAE 71 AGFA 2 AHg-ste Bag o) vzl $584 23 AL 29
=

F0: FHZE A2 Y2 w2 BissM-GMA, 23 #27], 224 go|A] FA} dnA



