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[Abstract] Objective: To evaluate the polymerization shrinkage and mechanical property of light curing composite
resin incorporated new monovinyl acrylates monomer. Methods: New monovinyl acrylates monomer was incorporat-
ed into traditional composite resin as experimental group. The composite resin used TEGDMA was served as control
group 1. Tentric N—Ceram, Neofil, and GC were selected as control group 2, 3, and 4, respectively. The X—ray
micro— computed tomography was used to determine the volume of five composite resins after polymerization
shrinkage. The mechanical properties of the samples were measured with universal testing machine and microhard-
ness meter. The polymerization shrinkage., flexural strength, compressive strength, diametral tensile strength, and
microhardness were measured and compared. Results: The polymerization shrinkage of the light curing composite
resin incorporated new monovinyl acrylates monomer was decreased in contrast to the control group 1. There were
no significant differences in polymerization shrinkage between the experimental group and the control group 2 —4.
There were no significant differences in mechanical properties between the experimental group and the four control
groups. Conclusion: The incorporation of monovinyl acrylates monomer possessed the potential to replace TEGDMA
as a reactive diluent in dental resin which displayed favorable and unique properties. The material has its value in

clinical application.
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Fig. 2 The measurement of polymerization shrinkage of composite

resin,

1o2.4  Halfam Bl ok i il & 2ol & (8 3a) R 4l
1SO4049, HIMERFH 25 mm>X 2 mm X2 mm(N=
O MYBLE KR ST TR A B, 2O 40 s S5
B, 37 COKIE 24 h 67 BRI ML L i 47 e il o i



I E2E0F 9T 2018 4E 5 A5 34 %56 5

507

S, B IR AT F(ND, LT AR FS=
3FL/2wh® 3 Be il im F [ (L) =20 mm],
1.2.5  FR46 5 B R i 5 A o (&1 3b) AR 4l
1SO4049,. HilfER TR HAE 4 mm. & E 6 mm(N=
8) BB EL A4 i A i AR TR H b, 26 40 s
Ja AR, 37 “CoK 24 h. FETJT gl g AL L A7 e 4
SREE SIS, SR R AT FOND . MR LT AR
CS=F/nr’ IR L4508 % .

1.2.6  fa ) iz A s 3 3 1 1 o & R0 D £ (BT 30)

RAE 1804049, HAE R~ H H4 6 mm, & 3 mm
(N=8) UL 2 e i g FE TR E o, 6 40 s
JE R, 37 “CoK I 24 h, 16T REIRER WL [ HEAT A2 1)
PR 5 BE S 0 SR BN A FOND . AR R LR 2
X DTS=2F/ndh., 7542 [m i 5 i

Sas e M 9 B A FL R B 5 3o JE 240 9 3 1 L T P 5 S 7 160 i
3 O L R ik
B3 HURPERE R R KA
Fig. 3 The molds and specimens of mechanical properties.

12,7 S Ohs B A Ak o Al o R A 1) A o
JE AL 4% TRl R R SE R (N=8) L 4T B i ok
37 CAKM 24 h, S TCRd B ASC b 5k A 0GR BE 1A, 2%
faf 100 g, PR4+F 15 s,

1.3 SeitJ5ik R SPSS17. 0 B8 X i 45 % 4
HEATGETT 53 BT S 56 41 RN 45 X6 BE 2 1 201 1) 450 30 Ak 2

K H One — way ANOVA Ml Tukey’s post hoc
comparison test P A HZ MK FiTHE R, a=
0. 05K m 27 A W H k.

2 SEZER L (R 2, % 3 SCE 4R X IR
I~ARA WA AR WK 2, LIE IR T4
IR A WG R 1. 83, X IRAE 1 IR G WM 3. 29,
XA 2 MR A WA R 1. 93 % FR 4L 3 A9 R A U4
2,01 % HRA 4 B9 RS ULAR O 2. 08, I 5
PR R A AR R R 1 /N, 2R A HiT %8
SLOP<20. 05) » S B 4 1 3R A Wi R 5 % IR 2%t

MR 3 % R 4 B IR A9 SR A M i R 22 S Lt

R 2 EOMNERA AR LR

Table 2 The comparison of composite resin polymerization shrink-

age %,;i.\‘
B PSS
S 1.8340.21
X AR 2 1 3.294+0.26"
X R 2 1.93+0.15
Xt R4 3 2.01+0. 24
X B4 4 2.08+0. 22
WS A R, » P<<0.05
SCYSZH RN BB ZH 1~ 4 2H A9 BRI E 1Y) S 56 2%

AT UL R 3. LI 4 45 A R S I 4 Y R it o
JE R 4 B AR 1) B s R K W R R 4y O Ry
107. 72 MPa, 254. 15 MPa, 29. 85 MPa,
66. 45 MPa, 52465 2H 1 £& M 58 BF | R 45 58 B L 42 ) ir
i 5 At DU 21 (% e it 5 RE R A iR BE (AR ] i i
TR 2ZE S S EE L

R3S LA IR A Y 2% AL AR R

Table 3 The mechanical properties of experimental group and control group MPa,x=*s
21 51 iy JE 4 5 [ mER LYY LA EC S
ST 107.72+6. 42 254.15+5.39 29.85+1.21 66.45+3. 38
TR 1 122.51+6.05 314.39+6. 46 31.884+2.12 66.28+1.25
X B 2 113.61£8. 90 350.70£7.34 34.34=+1.26 72.36+1.41
X HRZH 3 114.41+49.52 344.68+5.62 31.7942. 20 75.40+1.71
XfHEEH 4 117.85+9. 81 324.57+7.04 35.42+0. 89 65.34+2.05

3 itig

AR AR B AT E 8T Z 0 TR AR
e, SR ZEaMiBEReGERh Sk ERE
Wk, 5| Sk Sl . S BOF 677 A 4k A il 32
AR A MG IR A 5 A 2R R A WA B B AR
IR ) B A A S B A — R L LA (] T B A AR
I A G B AR R R BN
cane & il , A RARMUCHETE 1. 500 ~ 50 Z
] A R AR 2 B AR R R BT I ML BEURL A

Ferra-

IR FNVA R, BUBHAR B I A B A R A 04 R 35
BUMAR B Z , 2 &M IR RGN, SR,
B 2 SEURE 6 B0 b A R A5 P A R, 7 A Y
FITCTRERL B A Wi v F7 38 mt . T B & R
AN, s e SR e fe e . DRt , 51 B A 2R I
5 11 32 B R I AR R AR . TR EH
ARG F B I 75 LL Bis — GMA S 3 % i 43 . 1
Bis— GMA £ & & W5 1 3 Bk, te 246 W s
9 FBEPERE . B U Bis— GMA, K E 15| &



508

Journal of Oral Science Research,May 2018, Vol. 34,No. 5

FIF BV ZAHNL SR T K Bis—GMA
4 B PE AR 98 A B SOAS SO A 5 B ) s 59
A TF AL A P IR R AU

AV AR R I i T X 2 5 A R R BE
Rk AR o IS0 DA i A 2% e 90 22 o B AR AT
o — R B HA T GE RE AT 20 NI TR A
LA S LA, AT — S BRI XUBE B RE AT A
RS FR B ik TEGDMA, > — A~ H BEAT, B T 8%
T UL 74 Ay i e B, 3 ) Pl /1 5 ) P
BAL G B R TEGDMA EA BAI% A Ui 4 25 0
A TR RS A B/ o A 2O 2 B A A B S
S RIR R &R b, JF BT H T A R LR RS )
TEGDMA 578 3CH & U #i B 51 BOCNA 7351l &
B GG o St — A0 B4 SR T AR B 28CRE R I
PRI 3 b a4k 09 52 & B kAT LA 2 2R A B
U6 1 A IR FE XL S BER) TEGDMA B A
BARK RS s A Geit 26 5 T SE g6 20 45 %) I 2
2~4 IR GWH LG E R R, X4 R R
TR Ak ek S R R R 2k B AR B 2R A i AT
AE A% HUAS 50y JRLAEL Y S T 25 28

I I — Al LA 2 B ) e i A AR AT B
S PRI S8 LR 446 A 7R 32 B4l ) T ) =4 g, T 2
B2 I e SR R IE 2 A b R R 32 5 2R N )
(9 RE 7 4 R R AR ) 7 e 508 E B M8 AR e 1 3R
AERE R HUBR R BE . B HE J2 8] 1A b1 RHIR T 314 2
AR R A WUBR B RE ) e A R L AR R R Y
FRAR' . W 5 R B BILAR A RE AN U T
HLIFORL i % i A BT L 340 52 )Y iR 3 I 11 £ 27 45
FBRRZ IR AR S B v S O 20 R R A B R A R
7l BOCNA, BOCNA % TEGDMA /N T —4~F
RE VAT, i 8 711 U Dk 20— A, FL A I 23 18] A9 2 Bk
U555 o 9 LA TN o A S e S 6 2H LB A g
T O IR/ B AL e R R A TR e 7o 22 57 L DL
PEREAT 45 1SO BLE B br v [R) I 52 56 8 B 1 HE Al
=R AR R AR R B TG T 25 5 L R
LT TR Tl A9 LB A B IR 47

L5 T L R Y B 20 R T 0 TR AR i R A R
P B A 52 45 0 T 1) 5 WAL AR 3 450 55 A G R 5
A 52 5 IR S AR T AT LUA s/ S B 2R
AR 51 B TS T B Ak K 2 — R 9 R) AL T
T LA R R 0 - A XA 114 B p SR R R A R

A [e] Ao 5 B8 R S B RRE B 3 S el AT — S Y I
PRI BB A . [ B B 04 52 A i HC Al 174 2% 23
PERER TE S5 S Se g rh it — D 5T
S % 3k
[1] Xia Y. Zhang F, Xie H, et al. Nanoparticle— reinforced res-
in— based dental composites [J]. J Dent,2008,36(6) : 450—
455
[2] De Santi Alvarenga FA, Pinelli C, Monteiro Loffredo Lde C.
Reliability of marginal microleakage assessment by visual and
digital methods [J]. Eur J Dent,2015,9(1) : 1—5
[3] Mali P, Deshpande S. Singh A. Microleakage of restorative
materials: an in vitro study [J]. ] Indian Soc Pedod Prev
Dent,2006,24(1) : 15—18
[4] Han Y, Xie C. Synthesis and characterization of an experi-
mental light— curing dental resinous monomer [J]. Adv Ma-
ter Res,2014,893 ¢ 337—340
(5] A5 . 2F (R 78 15 4k % i 0 7= A RS (0. A Ve 1 Jis 2 2
J45,2014,32(2) : 107—110
[6] Ernst CP,Meyer GR,Klocker K,et al. Determination of pol-
ymerization shrinkage stress by means of a photoelastic inves-
tigation [J]. Dent Mater,2004,20(4) = 313—321
[7] Ferracane JL. Developing a more complete understanding of
stresses produced in dental composites during polymerization
[J]. Dent Mater,2005,21(1) : 36—42
[8] Goncalves F, Kawano Y. Braga RR. Contraction stress re-
lated to composite inorganic content [J]. Dent Mater, 2010,
26(7) = 704—709
[9] Wang Z, Chiang MY. System compliance dictates the effect of
composite filler content on polymerization shrinkagestress
[J]. Dent Mater,2016,32(4) * 551 —560
[10] BXfE 3. HEM B2 IMI 4 5 M. dbat: AR /R b,
2012:41—44
[11] Rodrigues JS, Zanchi CH, Carvalho RV, et al. Flexural
strength and modulus of elasticity of different types of resin—
based composites []J]. Braz Oral Res,2007,21(1) : 16—21
[12] Thomaidis S, Kakaboura A, Mueller WD, et al. Mechanical
properties of contemporary composite resins and their interre-
lations [J]. Dent Mater,2013,29(8) : 32—41
(131 Z=HEw i ma X011, 55 B— SiC 94K Lk B3 POSS & 44
JiG B F1 S PERERF AT LT ], PR B A5 W 5T, 2015, 31(10) = 981 —
983
[14] Liang X, Liu F, He J. Synthesis of none Bisphenol A struc-
ture dimethacrylate monomer and characterization for dental
composite applications [J]. Dent Mater,2013,30(8) : 917 —
925

ORZCHE D

(A8 #.2017—10—25]





