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ABSTRACT : To reduce volumetric shrinkage of the commercially available polymeric dental composite during
curing reaction, (2,2-bis [4-(2-hydroxy-3-methacryloyloxy propoxy) phenyl] propane) (bis-GMA) derivatives,
i.e., (2,2-bis[3-methyl, 4-(2-hydroxy-3-methacryloyloxy propoxy) phenyl] propan) (DMBis-GMA) and (2,2-
bis[3,5-dimethyl, 4-(2-hydroxy-3-methacryloyloxy propoxy) phenyl] propane) (TMBis-GMA) were synthesized
and then new dental composite resin composed of Bis-GMA derivatives, diluent, spiro orthocarbonate (SOC),
and inorganic filler was produced. Among the Bis-GMA derivative/Bis-GMA derivative/diluent mixtures, Bis-
GMA/ TMBis-GMA/TEGDMA mixture exhibited the lowest volumetric shrinkage. Volumetric shrinkage of this
mixture was further reduced by adding SOC. Volumtric shrinkage of dental composite prepared from
commercially available resin monomer mixture was 2.5%, while that prepared from resin monomer mixture
having minimum volumetric shrinkage was reduced to 0.7%. Mechanical strength of this dental composite was
nearly the same with that of commercial products but the time required for the curing reaction was retarded.

Keywords  dental composite, monomer mixture, bis-GMA derivatives, spiro orthocarbonates, volumetric shrinkage.
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Figure 1. Reaction scheme for the synthesis of DMBis-GMA.
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Figure 2. '"H-NMR spectrum of the diglycidyl ether of the
dimethyl Bisphenol-A (DEGDMBA).
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Figure 3. HRMS chart of DMBis-GMA.
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Figure 4. 'H-NMR spectrum of the DMBis-GMA.
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Table 1. Curing Characteristics of Various Monomer
Resins

density (cm’/g) curing heatof  volumetric

monomer Monomer  polymer time reaction  shrinkage
(sec) U] (%)
TEGDMA 1.0739 1.2239 56 192 12.3
Bis-GMA 1.1563 1.2190 46 141 5.1
DMBis-GMA  1.1002 11518 49 133 4.5
TMBis-GMA  1.0582 1.1001 51 128 38

Table 2. Curing Characteristics of the Binary Mono-
mer Mixtures

density (cmjlg) curing  heatof volumetric

monomer mixture | time reaction shrinkage
monomer  polymer .\ i) %)

Bis-GMA/
TEGDMA =773 11405 1.2270 3 130 70
DMB’S'GE;%’T BOOM ' yises  a0e om0 sd
TMBis-GMA/

TEGDMA =73 L1216 1.1930 39 198 48

Table 3. Curing Characteristics of the Ternary Mo-
nomer Mixtures

density (cmzlg) curing  heatof  volumetric
monomer mixture womer volvmer time reaction shrinkage
MONOMET POV o) () (%)

Bis-GMA/DMBis-

GMA/TEGDMA = [.1402 12152 28 114 48
3.53.513

Bis-GMA/TMBis-

GMA/TEGDMA = L1310 1.1982 29 103 44
35358

DMBis-GMA/TMBis-

GMA/TEGDMA = L1313 12122 43 116 5.2
3.53.513
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Figure 5. Molecular structure of various spiro orthocarbonates.
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Table 4. Curing Characteristics of the Monomer
Mixtures Containing SOC

density (cm’/g) curing  heatof volumetric
monomer mixture momomer 0ol time reaction shrinkage
onomer polymer (e)  Ul) *)

Bis-GMA/TEGDMA =713 11405 12270 31 130 70

(Blzg)bf,%??zgf: LISt 12156 50 1§ 53
(Biigﬁ‘ﬁﬁg{?fzgff: L1481 11947 45 10 39
(Blzgf%??zgf: L3 12051 sE 13 43
(DME;i,Z')(/}gOAC/_TIEszA: LISOL 12005 53 112 42
(DMT,;')G/,?OAC/_T;:G;?A: L4700 LIS S0 15 3
(DMBis-GMA/TEGDMA =

1BY80C-3=82 11522 11928 5§ 107 34

(TMBis-GMA/TEGDMA =
13)50C-1=812
(TMBis-GMA/TEGDMA =
13)IS0C-2=8/2
(TMBis-GMA/TEGDMA =
13)/50C-3 =872

L1322 1178 59 107 37

L1292 11605 35 110 27

11343 L1693 63 101 30
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Table 5. Properties of Dental Composites Prepared
from Binary Monomer Mixtures

volumetric diametral flexural

monomer mixture/ filler =30/70 i tensile strength  strength

shrinkage (%) (MPa) (MPa)
Bis-GMA/TEGDMA =713 2.5 41 220
DMBis-GMA/TEGDMA =713 1.8 32 207
TMBis-GMA/TEGDMA =113 1.6 19 216

{Bis-GMA/TEGDMA =
13)1S0C-2=812 13 40 2
(DMBis-GMA/TEGDMA =

T3)80C-2=8)2 L 3 208
(TMBis-GMA/TEGDMA = 09 3 n

13)/180C-2 =812

Table 6. Properties of Dental Composites

volumetric  diametral flexural
monomer mixture/ filler =30/70 shrinkage tensile strength  strength
(%) (MPa) (MPa)
Bis-GMA/TEGDMA =17/3 25 4] 220
Bis-GMA/DMBis-GMA/TEGDMA =
354503 1.6 39 270
Bis-GMA/TMBis-GMA/TEGDMA =
153503 13 45 285
TMBis-GMA/DMBis-GMA/TEGDM A
=153 17 50 260
(Bis-GMA/TMBis-GMA/TEGDMA = 07 n 2%0

3.513.503)150C-2 =812

24 Ashh B3=Agn
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A E3A B3 AT %-ZL Jﬂfﬁ% 4l
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FAE el 28y o] BEAY F3e] guEed 2
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EE
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A Vel 52§ 258
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