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ABSTRACT

A STUDY ON THE MATERIAL PROPERTIES
OF VARIOUS COMPOSITE RESINS FOR CORE BUILD-UP

Soo-Il Shin, Dong-Hoon Shin
Department of Conservative Dentistry, College of Dentistry, Dankook University

The purposes of this study were to estimate the material properties of the recently developed domestic
composite resins for core filling material (Chemical, Dual A, Dual B; Vericom, Korea) and to compare them
with other marketed foreign products (CorePaste, Den-Mat, USA; Ti-Core, Essential Dental Systems,
USA: Support, SCI-Pharm, USA). Six assessments were made; working time, setting time, depth of poly-
merization, flexural strength, bonding strength, and marginal leakage. All items were compared to ISO
standards.

All domestic products satisfied the minimum requirements from ISO standards (working time: above 90
seconds, setting time: within 5 minutes), and showed significantly higher flexural strength than Core
Paste. Dual A and B could, especially, reduce the setting time to 60 seconds when cured with 600 mW/cm®
light intensity. All experimental materials showed 6 mm depth of polymerization.

Bond strengths of Ti-Core and Dual B materials were significantly higher than the other materials.
Furthermore, three domestic products and Ti-Core could reduce the microleakage effectively. (J Kor Acad
Cons Dent 29(2):191-199, 2004)

Key words : Core build-up, Working time, Setting time, Depth of polymerization, Flexural strength,
Bond strength, Microleakage
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Table 1. Materials used in the study
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met
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2.1 A4zt
7t 3G 570 AlEE AAskg om 1SO 40499] 4l
‘—:— olyethylene tube$} thermocouple (0.1TC % &%)

To@

g :} 2471715 AZste] 2 AlETe] A paste9t B
pasteS T3 T2 302 A F Bxo ¢ AR

LEHsE e o o &% Vd H 2k & Al
AN S A o2 Helahn] H 1 Wl %EP* l
T A&EH o7 L8 ZH ] 37

e
77 902 o4 FAHEA JHE 2499

227347t 4 ex

7} 7 5709 A& AlFate] AgARE ST 2
Yoz Fsllon el LEE 23 + 1TE FAI53
ok 23R A 2 @79 AIHE 2Helia =
E T2 AF A7 A8 4R o)F TS 600
mW/em?e FE=Z 6027 FTEAZ APz FEH

o sk Az A 228 SH et

—} Sy 57H91 Al AZA e 474 4 mm, 2| 6
mme 953 332 A2 1L filter papers B U
F3 mylar strip 27 9ol 2= $XA17]1a 72t A5
& A A AAH R FH|ste] 7] 27F A7)A] REE o
A FHsIGT EE Y= dtte] A ARl v
sdetol] = e mylar strip 274 2elEa 4, sl A
glass slideZ ¢Este] JoA®-S AA}ATE 1 F glass
shde AABAL FFA 600 mW/em?e] FEZ 6037t

FZAAZ] TS 180 + 20% Fo] BEdA AHS A7
OHHJ.J_ plastic spatula® F&H A ¢ A2 AT A

Material Manufacturer Curing type

Ti-Core Essential Dental Systems, USA Auto cured composite resin
CorePaste Den-Mat, USA Auto cured composite resin
Support SCI-Pharm, USA Auto cured composite resin
Chemical Vericom, Republic of Korea Auto cured composite resin
Dual A Vericom, Republic of Korea Dual cured composite resin
Dual B Vericom, Republic of Korea Dual cured composite resin
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Flexural strength(o) = & (MPa)
2bh?

F : maximum load (N)

1 : distance (mm) between the supports, accurate
to £ 0.01 mm

b : width (mm) of the specimen measured imme-
diately prior to testing

h : height (mm) of the specimen measured imme-
diately prior to testing
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Figure 1. Ti-Core: Temperature changes during auto

or chemically cure

Table 2. Setting time when auto-cured (seconds)
Material Sample No. Mean (S.D.)
CorePaste 5 369.99 (40.27)
Ti-Core 5 234.04 (7.16)
Support 5 220.76 (24.07)
Chemical 5 222.08 (19.88)
Dual A 5 290.38 (13.21)
Dual B 5 223.68 (7.89)
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2 f9AF gle v 258 Eﬁi‘ﬂr 131‘4 A58 A
Z A7} 538 (Chemical) < oF
t} (Table 3).

2B. olF THT= %%@"]Z’l R

A=Zo] 7 A8 AEE (Dual A, B)= 35TAA
Support, Chemical, Ti-C regr Hlwal| & Az} 7] <F 48
22 712 AE 9L A7 58 (Chemical) ol ¥I3) frol sl
ARl 2Uas BeH (p(0.01), ol 97 AREAl
4029 FPHoRE FETS udtta & £ v &
=3 A9 602 olske] 73t AlZEE ATt (Table 4).

A Astexd 45, MEo Med dP8& AEE
(Dual A, B)= #Z#A A CorePaste, Support,
Chemical, Ti-Core®} ¥lwal& Az Dual A, B7} ¢
37, 38C=E 71& Azl vlal st (p (0.01) =27
3l2%E Bt} (Table 5).

REAY FoA Al Zo] 6mm AA ] 2Ax -9zt ¢l

Table 1. Work Time of materials (seconds)
Material Sample No. Mean (S.D.)
CorePaste 5 273.11 (29.11)
Ti-Core 5 143.27 (3.31)
Support 5 142.34 (15.88)
Chemical 5 147.78 (17.85)
Dual A 5 221.36 (11.77)
Dual B 5 157.21 (8.42)

Table 3. Maximum setting temperature when auto-

cured ()
Material Sample No. Mean (S.D.)
CorePaste 5 23.58 (0.23)"
Ti-Core 5 26.38 (0.55)"
Support 5 24.92 (0.41)
Chemical 5 30.48 (1.04)"
Dual A 5 26.16 (0.57)°
Dual B 5 25.82 (0.33)*

Mean values designated with the same superscript let-
ter are not statistically different (p > 0.05)



4. 234%
H7tAaz e 29l Dual B7} 130 MPa& 7H% ¢t

o Core PasteZ} 93.2 MPaZ 7} 9& £ HH
t}. Core Paste® A|¢g T2 Hrhr olle /23 Ao

Table4. Setting time when light cured (seconds)

Material Sample No. Mean (S.D.)
Corepaste 5 369.99 (40.27)"
Ti-Core 5 234.04 (7.16)"
Support 5 220.76 (24.07)"
Chemical 5 222.08 (19.88)"
Dual A 5 48.06 (0.74)
Dual B 5 48.00 (1.91)°

Mean values designated with the same superscript let-
ter are not statistically different (p > 0.05)

Table 5. Maximum setting temperature when light

TZ Z0IE FEE TR S50l #Hat AT

E Holx ¢kt a3y, RE oA ISO 7159 50
MPac]de] 215 299t} (Table 6).

Table 72} #Zo] A4d4 27} 583 ChemicalZt Dual
B % Ti-Core7} €
0.05).

=

6. HioiTEL

Ti-Core7} 7} $-4731%1.2.# Dual B, Chemical, Dual
A, CorePaste, Support T2 ¥WdFEo| IA Vel
o}, oA 4% A3, Support 2 CorePastecl thall Ti-
Coredto] fJ3t ztol7} 9le 3 WA FAdS B9
oy (p € 0.05), YAl F2ellE felg 2fol7F gt
ol= 72l Chemical, Dual A 2 Dual Bl Ti-
CoreAq ¥AHH7} Fsivte As nigtt (Table
8).

Table 6. Flexural Strength of core materials ~ (MPa)

cured () Material Sample No. Mean (S.D.)
Material Sample No. Mean (3.D.) Corepaste 5 93.20 (7.15)
Corepaste 5 23.58 (0.23) Ti-Core 5 105.15 (8.61)"
Ti-Core 5 26.38 (0.55)" Support 5 113.42 (19.28)"
Support 5 24.92 (0.41) Chemical 5 114.15 (14.62)"
Chemical 5 30.48 (1.04)* Dual A 5 105.70 (20.46)"
Dual A 5 38.18 (3.51)" Dual B 5 129.96 (21.40)"
Dual B 5 37.26 (1.28)°

Mean values designated with the same superscript let-
ter are not statistically different (p > 0.05)

Table 7. Adhesive strength of core materials (Kgf)

Material Sample No. Mean (S.D.)
Corepaste 5 21.83 (6.42)"
Ti-Core 5 29.98 (6.88)"
Support 5 18.10 (9.54)"
Chemical 5 38.79 (12.72)"
Dual A 5 20.84 (2.80)°
Dual B 5 32.39 (5.32)°

Mean values designated with the same superscript let—
ter are not statistically different (p > 0.05)

Mean values designated with the same superscript let—
ter are not statistically different (p » 0.05)

Table 8. Microleakage scores

Material Sample No. Mean (S.D.)
Corepaste 5 2.50 (0.52)"
Ti-Core 5 1.63 (0.96)*
Support 5 2.56 (0.51)"
Chemical 5 2.13 (0.62)™
Dual A 5 2.19 (0.91)*
Dual B 5 2.06 (0.77)"

Mean values designated with the same superscript let-
ter are not statistically different (p » 0.05)
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