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ABSTRACT

THE EFFECT OF ENVIRONMENT ON THE PHYSICAL
PROPERTIES OF CORE MATERIALS

Yoo-Sook Hwang', Kyoung-Kyu Choi'?, Sang-Jin Park'2*
_ 'Department of Conservative Dentistry, Division of Dentistry, Graduate School, Kyunghee University
‘Oral Biology Research Institute, College of Dentistry, Kyunghee University

The purpose of this study was to measure the flexural strength and hardness of four core materials in 4
different medias and to evaluate the relationship between the physical properties.

For the flexural strength, the specimens were prepared from each of the following materials: Bisfil Core,
Core Max, Fuji IX GP, Miracle Mix and randomly divided into four groups and stored at 37 degree C in the
following medias: distilled water for 24 hours (DW/1), distilled water for 30 days (DW/30). 2% NaF for 30
days (NF/30), 0.02N lactic acid for 30 days (LA/30). After storage, the specimens were subjected to flex-
ural strength testing and calculated to flexural modulus.

For hardness testing, specimens were prepared from four materials and storaged in the uniform way.
After storage, the specimens were subjected to Vicker s hardness testing.

1. The flexural strength of Core Max were the highest, and the flexural strength of Miracle Mix were the

lowest.

2. The hardness of Bisfil Core were the highest.

3. The hardness of Core Max were the highest.

4. The hardness of Miracle Mix were the lowest.

5. 2% NaF and 0.02N lactic acid negatively affected the flexural strength and hardness of four core mate-

rials. (J Kor Acad Cons Dent 30(2):86-94, 2005)
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Table 1. Materials used in this study
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2 composite resin#lZ Bisfil Core®} Core Maxg AH&-
9 2 252 glass ionomer cementAlE Fuji IX
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Material Code Characteristics Manufacturer

Bisfil Core BC Light-cured composite resin Bisco, Inc. U.S.A.

Core Max CM Chemically cured composite resin Densply-Sankin K.K. JAPAN
Fuji IX GP FG Conventional glass ionomer GC Co. JAPAN

Miracle Mix MM Metal glass ionomer admixture GC Co. JAPAN
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Table 2. Experimental groups and storage conditions

Group storage media storage time (day)
DW/1 377, distilled water 1
DW/30  37<¢, distilled water 30
NF/30  37C. 2% NaF 30
LA/30  37¢, 0.02N Lactic acid 30
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SRl M2 AES st A AFEAY Az
NaF&9%2 209 sodium fluoride® %2 119 ZE"Oﬂ
A7Vt 2% NaF£dS AZ3¥ o, 85% lactic acid
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el Agdubgel A4l ek #Fske] 37C incuba-
torel Al E#3IF T (Table 2).
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span, b @ thickness of the specimen, d : cross head
trevel, w  width of the specimen)
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% 37C FHT 2473 A4 DWW/l A Bisfil
Core, Core Max, Fuji IX GP, Miracle Mix®] F37%
= Z7F 95.70 £ 6.92 MPa, 141.00 + 9.99 MPa,



26.08 = 1.91 MPa, 16.96 + 2.08 Mpa °|it}. 37T
ZHT 30¢ AA DW/30zollA Bisfil Core, Core
Max, Fuji IX GP, Miracle Mix9 23742 727}
97.94 + 527 MPa, 140.25 + 584 MPa, 26.85 =+
2.20 MPa, 22.64 + 2.62 MPa o9t} 37C 2% NaF
o] 309 AA3 NF/307)A Bisfil Core, Core Max,
Fuji IX GP, Miracle Mix9] 2332 247 91.89 +
11.22 MPa, 128.75 + 11.02 MPa, 7.50 + 1.22 MPa,
4.32 £ 0.26 MPa °t}. 37T 0.02N Lactic acidell
30¢ A3 LA/30w el A Bisfil Core, Core Max, Fuji
IX GP, Miracle Mix®] 2373 == 242t 85.19 + 10.75
MPa, 114.31 £ 15.32 MPa, 23.58 = 1.59 MPa,

Al Hzof gHHelo] G2 S2iX HZof B3t o7

17.07 + 1.94 MPa ¢t}
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5 37C TRl 24712 A% DW/179 A Bisfil
Core, Core Max, Fuji IX GP, Miracle Mix®] =3¢
Ades 2424 772 £ 1.25 GPa, 10.20 £ 0.80 GPa,
11.79 = 0.93 GPa, 7.40 = 1.18 GPa °|it}. 37T %
Faol 304 AAe DW/30 A Bisfil Core, Core
Max, Fuji IX GP, Miracle Mix8 23844¢= 42
8.80 £ 0.85 GPa, 11.12 = 0.95 GPa, 11.98 + 1.28
GPa, 10.61 + 1.42 GPa °19t}. 37C 2% NaFel 30¢
A3 NF/307lA Bisfil Core, Core Max, Fuji IX

Table 3. Flexural strengths of four groups at different conditions (MPa = SD)

materials BC e MM
group
DW/1 95.70 + 6.92 141.00 + 9.99 26.08 + 1.91 16.96 £ 2.08
DW/30 97.94 £ 527 140.25 + 5.84 26.85 + 2.20 22.64 + 2.62
NF/30 91.89 + 11.22 128.75 £ 11.02 7.50 £ 1.22 4.32 + 0.26
LA/30 85.19 = 10.75 114.31 + 15.32 23.58 + 1.59 1707 £ 1.94
Table 4. Flexural Modulus of four groups at different conditions (GPa + SD)
materials BC oM FG MM
group
DW/1 772 £1.25 10.20 + 0.80 11.79 + 0.93 7.40 = 1.18
DW/30 8.80 + 0.85 11.12 £ 0.95 11.98 + 1.28 10.61 £ 1.42
NF/30 925+15 10.16 £ 0.80 3.29 + 0.49 6.85 £ 1.51
LA/30 8.32 £ 2.02 10.70 £ 1.94 10.50 £+ 0.80 10.52 + 2.43
160 14
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40
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Figure 1. Flexural strengths (MPa + SD) of four
groups

Figure 2. Flexural modulus (GPa = SD) of four
groups
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Table 5. Vicker s Hardness number (VHN) of four groups at different conditions

materials BC FQ MM
| group
DW/1 83.8+29 716 =21 69.0 = 3.7 62.0 = 6.6
DW/30 728 +53 77.2+59 700+ 28 63850
NF/30 496 +24 576 76 428 £ 6.5 41.0 + 46
LA/30 59.2 £ 6.0 618 +7.2 388 £ 3.7 364+ 25

DW/1 DW/30 LA/30 NF/30

Figure 3. Vicker s Hardness Number (VHN) of four
groups

GP, Miracle Mix9 Z3edA+E 242 925 £ 1.5
GPa, 10.16 = 0.80 GPa, 3.29 + 0.49 GPa, 6.85 +
1.51 GPa °12lth. 37¢C 0.02N Lactic acidel 304 A%
8 LA/30FA Bisfil Core, Core Max, Fuji IX GP,
Miracle Mix¥} ZI3eAFE 44 8.32 = 2.02 GPa,
10.70 + 1.94 GPa, 10.50 £ 0.80 GPa, 10.52 + 2.43
GPa °|3itt.

470 2] Ao 2 A8 FHATE Table 5 ¥
Figure 39 Uehusltt.

Z 37C F5F99 24717 A4S DW/I:r"Oﬂj\i Bisfil
Core, Core Max, Fuji IX GP, Miracle Mix® Vickers
hardness number (VHN)E #7} 83.8 + 2.9, 71.6 &
2.1,69.0 + 3.7, 62.0 £ 6.6 oIt} 37¢C TFFl 30
< A3 DW/302lA Bisfil Core, Core Max, Fuji IX
GP, Miracle Mix®) VAN 742} 72.8 + 5.3, 77.2 £
5.9, 70.0 £ 2.8, 63.8 + 5.0 o]t} 37C 2% NaF<l
309 AAg NF/307494 Bisfil Core, Core Max. Fuji
IX GP, Miracle Mix® VHN2 Z47} 496 + 2.4, 57.6
+ 7.6, 428 + 6.5, 41.0 £ 4.6 |}, 37¢C 0.02N
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Lactic acid®l 309 A33 LA/3071A Bisfil Core,
Core Max, Fuji IX GP, Miracle Mix9 VHN< 77}
59.2 +6.0,61.8+72 388+ 3.7, 364+ 2.5
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wAstg on, ol NaF&do] fluorines ¥f3
cementsoll A glass particleAtelell polysalt matrixE 41
g o2 A fiolgla FHGTE? o] A3AH
M= Fuji IX GP9 2% NaF&dd 309 A4
NF/3039 Z2374er 28 A FFF A
DW/30%8 Z374 %0 vlsted 27k e ¥
B3 (p € 0.05) Miracle Mix®] 2% NaF &9 30
o AR NF/3019 2Z4TE 22 ARE S5 A
A4 DW/3029 2H0=RG @& 33 Jepde
f9zhe gl wakA fluoridert EH =2% glass
ionomer cement® TAAES TAS AL LAE
W ol FRYRAE 9 £ 5 Actn 4T
=

Lactic acid® FDA CGuidelines "4 ethanol &< o]
U citric acid® 84 Sa54 obAll, A, AR F2 food
simulator® AHEEl=E Z3d 3lehe A2 composite
resin® degradation® #FHHE A¢7F Bus oy
composite resin®] &4 A A= JTFS Hugt
A7E Y}, Yap §°& conventional composite
resin resin matrix® A3AZ § U= gl o3
nl A gk o] Yol a1 composite resin® 24 AH &
resin matrix®] &4 Bt} inorganic reinforcing filler2}
resin matrix®} filler Alo]e] AlHo) ol&l 2-¢-drhsl E1
gtk AR dFdA 0.02N lactic acidel] A&3
LA/303¢ 2275 Bisfil Corer 22 AlIZFESE SF7
o) A4 DW/3079) 2FAE T W ghs Uil
ou f9xE 919a, Core Maxe F3F e #2 &
& Jehidt} (Table 3: p € 0.05). ol gt Yap 5%
9] AFAAE 0.02N lactic acid7} knoop A% Foll ]A|
E Qg Qo el daA Jelgon, SRS 7t
=R A= Rl ]

I Hotta 9% glass ionomer cement?} 2Hg-&9o)
&) matrix7t £315 1 B2 core particle®] =
lactic acid3tel| Al glass ionomer cement= ¥H AA7|7}

glo 2 1o
ol

¢

e

27188 HYSE Had o o o} HPAAANE

Fuji IX GP9 Miracle MixolA 0.02N lactic acidellA]
30¢ ARG LA/307e] AT E 2 AT FFRT
A DW/30FET ¥ 237 g Bgov, &4
&4 07 folxh= gAY} (Table 3).

a8 FIZEASFE 37C ZHFFN 2447 A
DW/1elA Fuji IX GP7F 7P & 3 vehligien,
o] #& Core Max$he #9247} §19.2W, Bisfil Core9t
Miracle Mix9He f<2H8 EQoh (p € 0.05). Fuji IX
GP¢ Miracle Mixol A 2% NaF-g<o] 73 NF/307

Alchx MES B0l WE 225 YHO A5 AT

& AQdsta Azt gl d¥wE FFHATE F
98 28 Holx| @it} Fuji IX GP} Miracle MixllA]
2% NaF&dd| A&g NF/307 23edAse ¢
71745t 259 0.02N lactic acidoll 433 LA/30T
o) ZHZEAAFRT Folg el W gE BT (Table
4; p<0.05).

EWA L= indentation®] Y penetrationell A&7k A&

¥ =2
of W& A AFe HRALE SAToZM T4 Yo
A T #7404 A5 e AYs AR A
o] 55 B71e 4 9Tt

FRAE AN FF5o] 2447 A DW/152
Bisfil Core7} 714 £& TWAE &< Yz
Miracle Mix7} 7V @& FHA= & Yyehila A%
S wpa} 247t A|gA] A8 THAE e e A
o}& Yehfgltt (Table 5).

Miracle Mixe 7]Z9] glass ionomer cemente R-&
AAL=o HAL 7t ol 1ol glass ionomer
cement] oPEAELE Hrlste] WA BRI H=
£ Z7M71 Aelth Yap %2 Miracle Mix® Fuji IX
GPY 2218 AL vug A4 Fuji IX GP7H
Miracle Mix2t} $53 B2 44g Ztevhn 25
i Fuji IX GPY 8 7144 4L fillerel &siAizt
ol gite &ehatg W iolel F3stA Tt B Sarkar®
= 247318 glass ionomer cementE B|7Z3E glass
ionomer cement®.th A Akt polyacrylate matrix Alel
o interfacing bonding®] ¥5atctal Ea3al, o] W&
o Yap Y2 3474818 glass jonomer cement® H]%
33 glass ionomer cementitt YELE, IAAE 2
EARAEs Yodm BRugkdch. oW Fuji IX GPs
Miracle Mix®) 227159} BRAT H@43E o] 5 g

Aapgon e AFFAM Miracle Mixe] =374=%
EAZAEE Fuji IX GPY 23759 ZHAERD W

ghe YERSATH

2% NaF&93 0.02N lactic acidel 30¢ #7gg
LA/30Te ERAEE A8 AHEE 4% AReA B
T FIre F98A B2 A R AR
DW/30w 5ot 22 k& YER . Bisfil Coredll A 2%
NaF&99] 30% A743 NF/3079 ZHZEE 0.02N
lactic acidell 30¥ A3 LA/307e] EHAEELL f9f
2 9lE wre 7k Uehla (p € 0.05) Bisfil CoreE Al
A B2 ARSI E 2% NaF&do] 308 A4
NF/3073 0.02N lactic acidell 309 #7-¢ LA/30T2l
ERARE £ 2] & Bolx] &3

Fluoride® composite resin® filler particle®] 98-S
&2JA171M® composite resin® matrix-particle inter-
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face] depolymerization& °F|A#H* 2% NaF&% ]
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b
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v.Z2 £
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Fuji IX GP, Miracle Mix)& 37°C Z/5l 2442 A%
8 DW/12% 37C S750 30¥ A%d DW/30, 37
© 2% NaFo) 309 AAg NF/30¢, 37°C 0.02N lactic
aciddl] 309 AAs LA/302 L2 Rl F34Ted &
HWACE 246te AP AAEY e 2L A8 4
At
1. 25 294 Core Max¥e 7FY & 23455 UEY
o Miracle Mixe 7H4 ¥& 2IZAES e
Ak,

2.37C 275 24M7F A3 oA Bisfil Core?}t 7}
A =2 A kS el

3. AAgdd] AAGel 304 AR Lol-E Core Max7t
M Ee AE g eI

4. 5 F4X Miracle Mix7} 7HE ¥ A& & UE
Wik

5.2% NaF&43 0.02N lactic acid&92 SHTET
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