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ABSTRACT

EFFECT OF A NEW RESIN MONOMER
ON THE MICROLEAKAGE OF COMPOSITE RESIN RESTORATIONS

Bae JH, Kim YK?, Yoon PY?, Lee MA?, Cho BH3**

'Department of Conservative Dentistry, Seoul National University Bundang Hospital,
?Department of Oral Maxilofacial Surgery, Seoul National University Bundang Hospital,
*Department of Conservative Dentistry, School of Dentistry, Seoul National University,
“Dental Research Institute, Seoul National University

The purpose of this study was to evaluate the effect of a new resin monomer on the microleakage of
composite resin restorations. 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 which has adverse effects on polymerization shrinkage might be decreased. As a result,
microleakage might be improved.

2mm X 2mm X 2 mm cavities with occlusal margins in enamel and gingival margins in dentin were prepared
on buccal and lingual surfaces of 40 extracted human premolars. Prepared teeth were randomly divided
into four groups and restored with Clearfil SE bond (Kuraray, Japan) and one of experimental composite
resins; EX1, Experimental composite resinl (BissM-GMA/TEGDMA = 95/5 wt%, 40 m nanofillers): EX2,
Experimental composite resin2 (Bis-M-GMA/TEGDMA = 95/5 wt%, 20 mm nanofillers): EX3,
Experimental composite resin3 (Bis-=GMA/TEGDMA = 70/30 wt%, 40 mm nanofillers): and Filtek 7250
(3M ESPE, USA) was filled as a control group. The restored teeth were thermocycled, and immersed in 2%
methylene blue solution for 24 hours. The teeth were sectioned buccolingually with a low speed diamond
saw and evaluated for microleakage under stereomicroscope. The data were statistically analyzed by
Pearson Chi-Square test and Fisher Exact test (p = 0.05).

The microleakage scores seen at the enamel margin were significantly lower than those of dentin
margin (p = 0.007). There were no significant differences among the composite resins in the
microleakage scores within each margin (p » 0.05). BissM-GMA, a new resin monomer having low
viscosity, might in part replace high viscous Bis-=GMA and might improve the quality of composite
resin. (J Kor Acad Cons Dent 32(5):469-475, 2007)
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AATES So7] HalMe 59U 8 75
Zojof gt 2y, Bl TS V1S 4
ot Bl7e] S B B4} Abele] van der Waals 7

SRR A Ha, FFA Aol
A7} A Alole] AR|ETt Fojgo] HAHBR E
Aoty B FHFES Fo7]
3l M2 GFAE etz sk 771 Bol o] Fof
213l 9lt}. Spiro-orthocarbonate @& S 71&<]
dimethacrylate ©@&alo] Y& A=z A,
Spirocyclic monomer?| ring opening ¥H-3-2.2 THEo| 7
A WA, EAJo] FA4] ¢, FrHkgo] Hol
A A 2HE BRI AR |oll= AEekA] sk,
Bis-GMA (2,2-bis(4-(2-hydroxy-3-methacryloxy-
propoxy)phenyl) propane)®] HE7} W& A28 FEA
S Ao ZHA Fag sAAY dF Y F de AL
2 HuFHATHY . Bis-GMAE B8e7le] F8 ARog
ARE-E] AL JAIRE hydroxyl group AFele] FAA 7 w £
M7} o A st AU B8 F2 S7H17])=H Al %kel L
oA TEGDMA 2& XA S £3fsto] o] &ath”, 12
U old Ml FE F5ES 201 TEFSES =0
A Ao o]d dAS Besly] 9lste] Bis-GMAS
hydroxy group= methoxy group2-2 thA|ste] F-a}ko]
T7HEdE EFetn e 4% BissM-GMA (2,2-
bis(4-(2-methoxy-3-methacryloxy-propoxy) phenyl)
propane) & /33t M2 THFA R A AE 53
< AH-E TEGDMA 42 2944 3 $5¢] 41 &2
2 g4 o] frsitha HaEdoHY,
& AT e H=7t vobd TEGDMA 37HdS
NI FFFE0| AL Bis-M-GMAZ #1213+ 43
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2ol FAE] gla shdolu 4o gle wAE 40
He Adatel 27 E Adsiginh, Tl FaE Az 3
A& AL FHE-AE waxZ HH3 F 22 29
£ 4% d% (Orthodontic resin, Dentsply Interna-
tional Inc., Milford, DE, USA)2.Z moldel 233},
Ao Al A EaEg o Add] Agsd
Clearfil SE bond (Kuraray, Osaka, Japan)& “o}d
AHAAZ AHEsAaL, Ao AHE S 242
Table 13} 2o, txTC2E Filtek Z250 (3M
ESPE, St. Paul, MN, USA)< AH&-311tt.

ut)

HART}L w ol
F= Alote] gt Ao 74z Akl ghse] A7
T IFAL F 2 m, ZLHE 2 m, Zo] 2 m o]tk

Extra-fine diamond point (ISO 171/016, NB Mani) &
AHgste] ebe iHe B8 STt BE Aot S
g S o Tl Hole FE0] §le A2 45 3
£ o] &3t AxAIZ] FH Clearfil SE Bond® PrimerE
2027+ A43 T 7PEA :12A17)a1, Clearfil SE bond
9] Bondg EXata 1027t F5F sttt 40709 Ao}
g FASE Y] o2 vro] 7} T A= 1070 Aot
AW g 2070 hes A E AF L EFerle
2 FHsta EX1T, EX2%, EX3T2 40%, 725072 Al
ZA] AAd wel 202 B skt BE AlHE
Extra-fine diamond point (ISO 160/014, NB Mani) <
Sof-Lex disc (3M ESPE, St. Paul, MN, USA)E ©|¢
ato] dntatlet. AE Al Ao A dgAA 7
U7E B & 5T HHT 9 FEoA ol L3
g 79 AAAZE 26%, UI7] AIRE 429 Eeds F 500
3] AAE & FEGEHA 1 mE A A EH nail
varnish® 23] =Xt 2% Methylene blue 94 &
Aol 24 At @ F 32& Fo AlFstaL, Diamond
saw (Isomat, Buehler Co., USA)E o] &3l =0
& X0} o] FPsHA Aekalsl

O
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(2) HAHATE B o HEL EAEAN Tz SPSS software
YA @w 7 (Stereo Zoom Microscope, Olympus, (Version 13.0: SPSS Inc., Chicago, IL, USA)|A]
Japan)& AHESte] X 20 Wi &2 AR Zgdto] gA & Pearson 7}0121]"‘7472#4 Fisher Exact test® %43}
O AREE HEsta, e 22 7|FoE BB A8 (el p = 0.05).
0- 94 &9 AF7L gl 45
1-94 o] AF7} o5 Zol9 1/ 3& 9A &= . &eiznt
735
2 - QA gao] AFTL oFF Zol9 2/ 35 ¥A &= R SR Mo 9xq upE A ) E
79 L& Table 291 ¥AI81 1L Flgure 1 - 32 7} score®] &
3-AA gado] AEI} o Zole] 2/ 35 WAY 2 de HoErh nA TS g WA Adopd |
AAMA AEe A5 AellA B} ol d QA @ektt (p = 0.007). W4 ¥
A4 Lo AFee HEd i okl WMol 74 JXE EX1, EX2Rth EX3, 7250904 dA-F=t 5
7} 2489, ZHrgke] v AR A TS g ezt 7bshe s HolA vt BAA R oA e AfolE B
Table 1. The composition of experimental composite resins (Unit: wt%)
Monomer (25%) Filler (75%)
Bis-GMA Bis-M-GMA TEGDMA  Barium sitreate 40 mm silica 20 mm silica
EX1 0 23.75 1.25 65 10 0
EX2 0 23.75 1.25 65 0 10
EX3 17.5 0 7.5 65 10 0

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

Table 2. Number of specimens showing microleakage scores at enamel and dentin margins of cervical box cavi-
ties filled with composite resins bonded with an adhesive system (n = 20, unit: N(%)")

Microleakage Score

Margin Group p-value’
0 1 2 3
Enamel EX1 6 (80.0) 2 (10.0) 2 (10.0) 0 (0.0) 0.373
EX2 4 (70.0) 5 (25.0) 1(5.0) 0 (0.0)
EX3 1 (565.0) 3(15.0) 4 (20.0) 2 (10.0)
7250 2 (60.0) 2 (10.0) 3(15.0) 3(15.0)
total’ 53 (66.3) 12 (15.0) 10 (12.5) 5 (6.3)
Dentin EX1 3 (65.0) 0 (0.0) 5 (25.0) 2 (10.0) 0.241
EX2 1 (55.0) 2 (10.0) 5 (25.0) 2 (10.0)
EX3 2 (60.0) 0 (0.0) 3 (15.0) 5 (25.0)
7250 1 (55.0) 1(5.0) 1(5.0) 7 (35.0)
total 7 (58.8) 3 (3.8) 14 (17.5) 16 (20.0)

9l The numbers in the parentheses were percentage of the specimens within the group restored with the same compos-
ite resin and same position.

§ p values by Fisher s Exact test

t Proportion of microleakage score in enamel margin was significantly different from that in dentin margin
(p = 0.007).
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Figure 1. A specimen of EX1 showed score 0 at
enamel margin and dentin margin.

Figure 3. A specimen of EX3 showed score O at
enamel margin and score 3 at dentin margin.

oA kT (p ) 0.05). Aol Wele] AT
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Figure 2. A Specimen of EX2 showed score 0 at
ename] margin and score 2 at dentin margin

o1& g i meEba] Alotske] A AE A TE A
= FasAut HFYK A FRFEE S0l A= A
Zo] 3t3] & WA Ete] MW RS AN F e
o] r}. HgelAe] $ErFS #HaA77] A7 Age
A AT A2 AT A e st 2 e St
AA %9 4ol He dAgdAe & Eole Aol
i34 Wolth. 8 2FE prepolymerized resing %

22 o] gsla, YedeE AHdhe 5 28 %S 59
T B o] AT FeEe] A T
Zo]l 42 N2 dFAZE FEA A3} spiro-
orthocarbonate TAIE 7]E¢] dimethacrylate®t 3%
sl A7 20E AT, Spirocyclic monomer+ ring
opening ¥H$-0 2 A 20|x ok 4% A w FAsA N B4
o] FA &1, TRl A1, FIpgo] Holr 23§
B3| 7l Abg-st] ol AdebA] gohr.

g2 o2 e 83 JAAY ¢E YT de A
7F e Bis-GMAY] fr=A= A5 Qo> Bis-M-
GMAE Bis-GMAS] hydroxy group< methoxy group
o2 Azt AZE A Bis-M-GMAE A% 3.7 Pa.s
2 A% 574 Pa.s¥ Bis-GMAS} Bl u g2 o H=rh v
3 ARM= d BissM-GMAE 78t Asat802 ¥4
2t 7H4E& F3|E polar groupd! hydroxyl groupe] H&
7F 571 Wizl F3Al 5ol Atk B3 hydroxyl group
o] gl7] WEell +E Frex Aoh?. B3l 7| dhe
AR AHEEE Bis-GMAE 3437 e A7ts e
TEGDMAS] H]&°] 70/30%1 4 5-<} v5=3 AEE 2
A0S Bis-M-GMAS o]t Alztstd 544l
TEGDMA? %= 5%7H €4 + itk & d7elAe
Bis-M-GMAE 7149 #A 2 A3t Sd5450 58
F7&0] & TEGDMA®] & F°]al Bis-M-GMA AHA|
A9 olF AHAE THTFFO| 47% Hasta, 78 FF
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n7E o] &3 W A= 24, FAA DA B, &
Aols 24 2 A7) A% SN 22 Tkt Wy
So| ARgE o] gt 71 Tol 2ol WL A4 AF
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ael ukgo &9 At sloke ol ot HE &
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9}‘1’2425)

2 AFdA e Bis—M—GMA—E’—g NAGEA = o] g3 B
gz nAAFEd nA e Jge Hrtek] $lstk]
Bis-M-CMAZ ?}%%& Ad4 By gxrez
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74]?101]/‘14 M AESE 7t 2jol7l givtn B
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A7} 5 O];POJ Ao 7 20% v 7%l & Pearson
7}0]Xﬂ*74 <, 20% ©1’39 7ol Fisher Exact test
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MEZ HZIctATE SedeS22] olMfcdF=0| o[x|l= &

2 ATE 549 o] B2 8441Ql TEGDMAS] AH-2 £017] 913, Bis-GMAY] FEA 24 F§430]
AZrb e A2 A9 methoxlyated BissGMA (Bis-M-GMA) & 713t 537 e] Wy} gold ¥
A9 vl FES v wekel Tt

4070 EAH Aatet i?iH Azt Ao 2 X 2 m X 2 m 9H5S FAsl] 4] Fo2 EFIIGT
Clearfil SE bond$}t 55 o]&ato] ghg& FE3IIth EXITE 484 594 1 (Bis-M-GMA/TEGDMA
= 95/5wt%, 40 m =2 Ei ), EX2Te 484 547 2 (Bis-M-GMA/TEGDMA = 95/5wt%, 20 mm 1}
=32 3Hf), EX37S A 2397 3 (Bis-GMA/TEGDMA = 70/30wt%, 40 m =22 3H), 72507-<
Filtek 725022 77} o5& FEIATE BE Al A9 A9 Aeadqda 74z Bag & 5¢9) 55c
o] FzolA 5003] 9] G382 AAE AL, 2% methylene blue G4 &9dl] 24 A|7F F & =07 2o} Z3d
e oA doksla et ;uvg»smm 7t FEEO] WA Aobd MR MANE g R A&
AE2 7158 £ 7 729 o ASsior.

W o] Agobd MARTH fo A e mAH

=2 v u

e
= K

(LT
o)

A¥EE AT (p = 0.007). 2 WA EXT, EX2H T}
EX3, 725079 GAAFE7} S718ke A4S BAAW A2 §o4 & A0S Holxe &sit} (p ) 0.05).
ALt & A2 HAGFAQ Bis-M-GMAE 7|9 ©@&A<l Bis-GMAS] tiAAZ nafd 4 g},

F20f: A TE, A= G, Bis M-GMA, A%, S8
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