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ABSTRACT

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

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

The parposes of this study were to estimate the material properties of the recently developed demestic
compasite resing 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! Suppert, SCI Pharm, USA). Six assessments were made: working time, setting time, depth of pely
merization, flexral strength, bonding strength, and marginal leakage. All items were compared to 150
standards.

All domestic products satisfled the minimum requirements from ISO standards (working time: above 90
seconds, setting time: within & 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 pelymerization.

Bond strengths of Ti Core and Dual E materials were significantly higher than the cther materials.
Furthermore, three demestic products and Ti Core could reduce the micreleakage effectively.  [J Kor Acad
Cons Dent 29(2):191-199, 2004)

Key words | Core build up, Werking time, Setting time, Depth of pelymerization, Flexural strength,
Bond strength, Microleakage
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Aol FEAEA U4l def AMEED 3ls Bga
& 2o {filler)} #7 718 (resin matriz) @ AZAA
(coupling agent)E <1 FHAls 2 EA FEA<H <] A
7EA] A7) g8 B B4 AFEN®. 28 =9
o|F AR F e E ooz I4A7A F54 2YE
A7 T2 71E B 294 WEE Fe s
AN FFHLE IAEY a2 s 24
AdE BAS e F3olE22 g B AEe] AlEa
%l]jl_g,lmh

HEE Egyzle] e g9 4 9 AAe, Bay
B4, &0 Alad AL 34 (formulation) 712 $9 o
4 BRE PAL B o] FolAy o2 sgE HHe
Agel] =] Ao A U HorE HABK AFY ¢
A4 2 28492 Fdet i, B LE T4 EEE
71 (ISO, International Organization of Standards)
olA H&sHe 7lEd ig AP dFg 42 AFY
HZE B3 S grt Fo] o] R,

2 d7Y BEHE HI2d) A JEE 371 2§
Pz A2, BEAE F8E0, 254, 4%

ol o
b

Z 6F9 3o1E BEHAE Agd) AEger o F
320 AYUFE 2o VericomA 7t AEE Ao o
wTF L2 WA A5 BoiEz sl CorePaste, Ti
core, Support® AHESIE T (Table 1),

Table1. Materials used in the study

2. 43
2.1 AYJAIZL

Zr I 579 AlEE AREiEen SO 40499 34
2= paolyethylene tubest thermocouple (0,17 B&%)
< o83 SF7712 Adste] 4 AFTY A pastedt B
paste® TEE o 302 AP F 2= A1 A2
L=HEE SFsE. o] i ERANARE 2= A A
ANAE AR FoE, Ha SR e o
A AEFHLE 2EE 3 = F 2 457
7RA] Q0% o4 FAIE 2R 4 RE S s

22 7MY 22

Zr T bl AlEE AFS AL SR 2 W
Hog Adgsigen 28 L2 23 + I 10E #4319
o EREE Al 2 2R Y A3E SEEEa B
T T2 AF 8417 A8Y 4R olF F8TE 600
mW/em’e F=E G)ET FPAT AP oE TR
or) g A2k FY 22 s

2.3 THA

2 7% ol e AREE e 4% 4 mm, 2] 6
mm2 45 22 AASE T filter paperE YL Y=
E5E mylar strip 22 fo B2 3472 & AR
= AzAe AAHE FHsk] 7|27 A7 F2F /5
A FARGT B AE Gy 33A2 A o,
Aetel] B mylar strip 242 S$#ET 4, shelq
glags glide® 98k dodBL AATETD. 2 F glass
slideZ A AL AR A 600 mW/om?e == §027F
ZEAAZ] 5 180 £ 20% Fof] B=eld AEE AA
S plastic spatula® FYEA & ARE AAT 4

Material Manufacturer Curing type

Ti-Core Essential Dental Syetems, USA Auto oared composite resin
CorePaste Den-Mat, USA Auto cured composite resin
Suppart SCI-Pharen, USA Auto oared composite resin
Chermnical Werlcorn, Republic of Korea Auto oared composite resin
Dual A Vericom, Republic of Korea Dhaal cured composite resin
Duaal B Werlcorn, Republic of Korea Daal cured composite resin
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el micrometer® £28 AEY =02 =A3F0
A7} 93 AE TR A LERY BE Fd AlA
SHE T

24=34=

7 7 10782 AR 2 AFstd e Zo] 25 £ 2 mm,
HH 2 + 0.1 mm, =01 2 £ 0.1 mm AEe] A2 7}
T8 Y2 7@]3}6}%‘4 Z AEE EFT 95 glass
slide 1) ¥4 22A 7 wepdl 55 2 FYSGR
A5 glass slide® Yol Guste] YoJES AT G
13 mm 342} guide® 71 TER7E AH] A 5t
WL 602 F2A71H AE F ZDole] AP F5E 9
o S48 23 st A2 F83Y 73—“?—35 XHE
2 TR F 52 Hd Ao FAWE st ¢
EE 37 £ 10E #4489 20 1587 @A %)\]
e B whfe] 37 + 10E #R"E S/F5e 1a
Bt

14 ¥ 2t /189 X $(dimension) & 88 o5,

AE7E ¢85t cross head speed 1 mm / min.E )\Hj
ol 384 Wl H 352 WristEen sy 2 ¥
Nef| M= 2FZEE ﬂ%ﬂ%ﬂﬂr.

O

of

Flemral strengthl(s) = X (MPa)

F : maximum load ()
. distance (mm) between the supports, accurate
te £ 0.01 mm
b ¢ width (mm) of the specimen measured imme
diately pricr to testing
h * height (mm) of the specimen measured imme
diately pricr to testing

—

2.6 A3 A=
SAE A sk oA 48702) AWl R AFF ) A
o, 234 9 o] Bd 52 239 A4 AAV G 7L o]&
g AT F 0.9% A7 Nhpd BB A<
carborundum discE o]§3t] e} {7 AA s A
2 AAs D g 47 H4FE2 dAnisld FEA
"Hﬁ"’?—ﬂ e v HASEE g, o Fus &
=ujel] 3784 #7 (Orthojet, Dentsply, Milford, DE
19963, UsSA)Z o[ £319 nE3tdt. 28 9% JHE
A4 tapered fissure bur® o] 43k P48t 3
mm< FY Ze|E WE7] A8 AP BHE gutta per

cha stopper® FAIGC. A4 T 37% 4=
A B F NEAELE Denfil Primer®t bonding
(Verlcom Co., AnYang, KyungGi, Korea) 2 A3 A1

AUE HL459 3 YA £& Singlebond (3M
ESPE St. Paul, MN 55144 1000, USA)E H43 F
Zt paste® TSI 2 59 AE oS glags slide®
Gt ol BZ AAED. olF FHYE 6027 3
FAE 19 A FREE deoA BRI A F A9
Fof] "7t 797 Aol BB FEAE gols s
AE71E o] g3t5.Ln, A4 FHH FHHAY gutta
percha stopper® A A& @5, push rodZ 3H5 500 kg,
head speed 1 mm/min.} £ALE FEE e A5
e By gPd waoz mWeon HBZo| BEtgs
Ho) 3t5A1 =4t

26 HdTER

o, B tiA] 4870 WA e BAE A4, 2
A o) B3 B2 AR 0.0% Al A5 BE3F
o}, 2&% tapered fissure burE ¢]43ted 27 4 mm—”%
2% 9-]%* P og, 37% AALE G5 gE 4t
AAzZl & WA EFLE Denfil Prlmer@r bondlng
(Verlcom Co., AnYang, KyungGi, Korea) = A 23419

AR Aedda YA & Singlebond (3M

ESPE, St. Paul, MM 55144 1000, USA)E HE314
o 2t paste® EFIN 2EE 959 A o glass
slide® FHpste] JARZ AANGT. olF TEFE 60
27 BEAE G AL FHEE RN AT F A9
Fof] 27t 197 A2 BREsiEor 2= MEE 57
#&) 5o BETdd 100039 Ded AlFtan

wEAY AARE B8 aAFES S5 A W
B2 Z4 1 mmE AYE 22 BEL nail vamish® 2§]
EES U5, 1% methylene blue A4 Sl 2443k &
AAF F 32E B FAst B B2 44F €8
ARe] AABET. ol F AEA HAY] (Velnus, Tokyo,
Japan)$} diamond wheel ©|43t FEE FYelA
g, ’ém e T o] BREAT YA AFH 2 124
ol HEHAUAL CCD cameraZ® ©]43l AFHA Y=
% F AFEE =F Y

9_.

w29 BoppE e e 2
0 = &l g A%

1= 99 1714 138 A2

2 = el 1ol 2 AAL A
3 = A5A 297 A7 B
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1. ZgAlzt

At A7 A% YT BT &% AEE Figure 19
2e JHE BGT ER gEo] gt ek 24T R
Ich7t Aot e 93-S dehie} Ao L= 5L AH
oAl Zahs FEiE BSIth CorePaster} 4% 3322 7}
A, fw?@ Dual A7} 213t glo] B3en 67
T 2% 150 71F ol 3= R (Table 1).

r

2. 45T EEER

28 A7F ARl

A7t 24 Table 9} 751 ¢| Suppert, Chemical, Dual
B, Ti CoreZt 213k glo] 3% 30214 42 <] B35
Ao #9232 B9 Dual A 4% 503, CorePaste=
7 1022 BEY, = [SO7]|F W2H CorePaste® A
g BE ZE AEEC] 7IFE FEANFAT

At AglE=E CorePaste’} 23.58TE 7P w3to
™, Support, Dual A, B, 2 Ti Core 242672 W4

TR YL JE
-y

i BN ELErS i 181 7

Figure 1. Ti-Core: Temperature changes duwring auto
or chemically cure

Table 2 Setting time when auto—oured (seconds)
Material Sample No. Mean (3.1}
CorePaste 5 369.99 (44.27)
Ti-Core b 234.04 (7.16)
Support 5 220,76 (24.07)
Chemical & 22208 (19.88)
Draal A b 290,38 (13.21)
Dual B & 223.68 (7.89)
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E #o5 gle =g £28 BT :LEﬂUr @' HE
Z A7t 99 (Chemical}e 300 =& 202 Wy
t} (Table 3).

9B. °1F FETE TEPNE A

Aol e 4384 AEE (Dual A BI2 TFAA
Support, Chemical, Ti Core$} ¥w3fe 3}, 7] o 48
2EINEAF R %}7} %% (Chemical) ] & 2l st
7;‘5})‘]2_]'01 UL BF0H (p0.01), ol B AEA]
4020 FETe T ZRIL o ﬁmﬁ gl &
23 —r7\] §02 o]3ts] g A17ke G2 (Table 4).

Ho Agteze A5, 2o /EE H4EE HBEE
(Dual A, B)2 #FEAA CorePaste, Suppaort,
Chemical, Ti Cores}t ¥lWd2 243, Dual A, B/t &
37, 3BTE 7| A F ¥&] f2s (p € 0.01) =& 4
gh=E BT (Table B).

3. S HO
BE A Pl AE Zo] fmm @A) 2A F243 ¢

o] B HalE 2 Yy,

Table 1. \Work Time of matsrials (seconds)
Material Sample No. Mean (S.I0.}
CorePaste 5 273.11 (2511}
Ti-Core 5 143,27 (3.31}
Support 5 142,34 (15.88)
Chermnical & 147.78 (17 85}
Dual & ] 221.36 (11.77)
Dual B ) 157.21 (8.42)

Table 3. Maximumn sefting termperature when auto-

cured ()
Material Sample No. Mean (3.1}
CorePaste 5 23.58 (0.23)
Ti-Caore 5 26.38 (0.55)
Support B 24,92 (0411
Chermical 5 30.48 (1.04°
Dual A ) 26.16 (4.57F
Dual B ) 2582 (0,338

Mean values designated with the same superscript let-
ter are not statistically different (p » (1.05)



4. =32E
B AR A2 AE2 Dual B7F 130 MPag 718 =30

o, Core Paste’} 93.2 MPaE 71 @& 38 15
©}. Core PasteZ A2 g ©E G71F 1t 204 Al

Tabled. Setting tima when light cured (seconds)

Material Sample Na. Mean (8.0}
Corepaste & 369.99 (40 27)¢
Ti-Care 5 23404 (7.1
Support 5 220.76 (24.07)°
Chernical 5 222 08 (19.88)°
Dual & b 4806 (01740
Dual B & 43,00 (1,91

Mean wvalues designated with the same superscript let-
ter are not statistically different (p » (1.05)

Table 5. Maximum sstting ternperature when light

2 HolR] ¢yt eV, BE FH IS0 71EY D
MPael 42l 312 ¥ (Table 6).

o A=

bh.x

Table 73 Z2¢] 484 271 £93 Chemical® Dual
B 2 Ti Core?} B AEo] H]8) S8 342 BT (p |
0.05).

Ti CoreZt 7V +5318.27 Dual B, Chemical, Dual
&, CorePaste, Support ©22 HAFEe] ZA) Ve
o #2949 A4 3, Support 2 CorePastec]) tha] Ti
Core®le] #)3t zpol7} gle $3 WA HP2 BY
o (p € 0.05), vHA F2telle 48 Aol g3
ol &Y Chemical, Dual A 2 Dual B¥¢] Ti
CoreAd WaH7} S5sinte 22 Angnt (Table
8).

Table 6. Flexural Strength of core materials  (MPa)

cured (e Material Sample No. Mean (2.1}
Material Sarnple No. Mean (3.1} Corepaste 5 93.20 (7.15)*
Corepaste & 23.58 ({238 Ti-Core 5 105,15 (8.61)°
Ti-Care B 26.38 (155 Support ) 11342 (19.28)°
Support & 24,92 (0410 Chemical & 11415 (14,62}
Chemical ) 30148 (1.940 Dual A 5 10570 (20.46)°
Traal A & 38.18 (3.51® Dual B 5 12296 (21,400
Lual B & 37.26 (1.28%°

Mean values designated with the same superscript let-
ter are not statistically different (p » .05

Table 7. Adhesive strength of core materials  (Kgfy

Mean wvalues designated with the same superscript let-
ter are mot statistically different (p » (.05}

Table 8. [Microleakage scores

Material Sample No. Mean (5.} Material Sample MNo. Mean (3.1}
Corepaste 5 21.83 (B.42» Corepaste 5 50 (0525
Ti-Care 5 2598 (5.88)° Ti-Core 5 1 68 (0.96)
Support 5 18,10 (9,543 Support 5 2,56 (.51
Chermical & 38.79 (1272 Chermnical 5 213 (.62
Thal A ) 20084 (2.8 Traal A 5 219 (0910
Tual B b 3239 (5.32)° Taal B 5 2.06 .77

Mean values designated with the same superscript let-
ter are mot statistically different (p » (1.05)

Mean wvalues designated with the same superscript let-
ter are not statistically different (p » £1.05)
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Paste® A3 BE A7 SO 71EY 5% U &
WHeh zefu B AEE 37071 ofd 23¢eA AAlg A
o= HA 774 ) 24 s UL 9y AgEe] RET
B0 [SVE2 5T Z o8 AREY. B oF 5%
391 Dual A%} Dual BE 533t Support, Ti Core,
Chemical 3 ¥lwsj2 43, 47] < 432, 4722 7|E
AE L AL F8Y AEAF vE FA30A 2 23]
AABIEES 2E00 (p(0.01), ole U3 Al 402
o} FPUVLER FRICE AL ndnta & F o
£ IS0 7188 602 oY) Fepr 7k Ayt

&9, AEe] /EE 4EE ARSS BEEs W
A%, Aglex 3TCR At FHT 25 24267 Brd
A F=E920, 7250 (3M ESPE, St. Paul, MN
55144 1000, UsA)® 2& $#EL 73 418 292
Hols ZALF Hol A|f AFols EA7t gl AeE
olef 7 ZRPAEG 53 AT TS G E Ro
BE Erje) ¢ £IE R AHE=E 9@E F I
Hedr,

FEAE AEE 79, 71X T HH] A A9 54
Aed 4E 2 £ e EURA (surface imperfec
tion)ell §13Ia1%® =& TRPE FAE TH 29, ¢
g, A5 =& AL Medgva B 5 o ue
A Fgslr] Ad) B AT = ge &4 (defect)Z
AV #AF] 8 glass slide® o83k GE3HE

EgHzs 7|44 A=Z FW717] 48 2549 2
HE A/PFIAGY, Halg g T71E Wel
2 AMHET 3)ed CorePaste 2 Ti Coret Titanium
el g Ak AFola?, sy AE5Ss F4E sub
micren ©[3F Z719] HeElF}E AlEsle] 23 §9%2 F
77 AF ol

TR E YA, /fEAFER] Dual B/ CorePaste]
&) BAH LB folohd] & A8 BELd o2 g}
T e #4AFE BelA] ¥yt 28v BE T
IS0 71521 50 MPa ¢]32) 38 ®HSTh

durgoE el AT =S SHE 44 A
AR MATE] B9 AMEE T gl o2& A3
ABAL 7R3 doks Bax ok 22 g3 4
N2 ¥R E Thae dn ARAEE s EE
HAFE Aibd de 294 SAd Al#shs 2o b
A, fEq 2 e 28952 FNR F
2z2) AEE AT F 7 9= U go1e A5
23

A 7 Welq e i R 209 ke E AEE
Aleteld BEAIFIHE ol L3 oleld B 3l
S 7|12%Y AR AAEHH Aot AHBEAe] ] 3
Az 2Afel gt Aokg AR Alols) FAAEE

b
U

0E R4 Ry S 2 HP

B2 ol43ld =As=d A& s 1A
712 push rod® ©2 J2A4E Do Fis
| 2 =75k A dHF0E o] 27190
W e W gA folshA AWE & gled BEE A%
At AA, B2 F3AAS o34 Atelel S=EHo] HAE
"ok 2oty £ Zojg o] o &5 iR FH7t
ZBYT AL A1), A7) i Zejgzle] A
L= AA o F8EE A Relrt 3l o) 2 AY
e SBIFZ FAT WEAE ol E31 2
e} Gl 4352 1 ) A E SEEE

7R o dFE AL A2 = 9 v A
P pEo] gled 2 APe Fs Y SR 5F
AY 272 42T = Ao 9443 g /2
ohestA] 28 2 A7, oS A e AEE g
HH 53 AHAE ALY AEFA A F13 A
HAZ Ao sh APEANY W F 2 A g veA] 3
Al @A HRA2HE SR FRa WEE
A7gg Aol ge BAE, A F e FLI A A=
g A 2HE AlLEEa WA F& el 2EE
22 AL ge Single bond (3M ESPE, St. Paul,
MN 55144 1000, USA)E A1E3tEv. #7149
Chemical® Dual B 2 Ti Core?t & A Ee ¥ 578
obAbE |t}

Hd 75 PEEY puin HdEs S93he 249
g g AFEE 98] g4 o] AFH =5 JuE,
WA o)z} A F E XpHE Fo| opy|Eo] AXE £E
B AAE 2514 "ot Wl 725 g 4 =
=3 o2} glon BE "RSE 913k o} BEad
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Sded ole 24 2771 A2 B P EY Jdhs] BAlE
719 #AlEte FEAEAN B3E A 982 o
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