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INFLUENCE OF MICROHARDNESS AND FLUORIDE CONTENT OF TOOTH STRUCTURE
BY FLUORIDE-CONTAINING RESTORATIVE MATERIALS

Su-Jong Lee, Young-Gon Cho*, Jong-Uk Kim, Byung-Cheul Park
Department of Conseroative Dentistry, College of Dentistry, Chosun University

The purpose of this study was to compare the micrehardness and the fluoride content of enamel and
dentin arcund flucride or non flucride containing restorations. Forty extracted human teeth were used and
prepared cervical cavities on proximal surface. Experimental teeth were divided into five groups. Group 1 ¢
Prime & Bond NT and Z100, Group 2 © Prime & Bond NT and F2000, Group 3 © Scetchbond Multi
Purpese and 2100, Group 4 ¢ Scothcbond Multl purpese and F2000, Group & @ Fuji II LG, The cavities
were filled with dentin adhesives and restorative materials. After each tooth was bisected, one half was
tested micrchardness and the other half was analyzed the fluoride at the enamel and dentin by an EPMA

WK device. The results were as follows:

1. There was no statistical difference among the microhardness of enamel surface in all group.
2. The microchardness at dentin of 100 o point in Group 2 and 20 o point in Group 4 was lower than

that of normal dentin (p»0.05).

3. There was ne statistical difference among the flucride content of enamel surface in all group.

4. The flueride content at the dentin of 30 o point in Group 2 and 5 were higher than those at 100 o
and 200 wo peint in Group 2 and normal dentin (pd0.05).

. At the dentin of 30 un point, Group 2 showed higher flucride content than Group 1 and 3, and Group 5
showed higher flucride content than other groups. (J Ker Acad Cons Dent 29(1):86-48, 2004)

Key words © Micrchardness, Fluoride content, Fluoride containing restorative materials Cervical cavities,

Dentin adhesives, EPMA WDX
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Table 1. Classification of group and rmaterials used

Group Dentin Adhesive Restorative Material

1 Prime & Bond NT Z 1

2 Prime & Bond NT F 2000

3 Single Bond Z 100

4 Single Band B 2056}

5 — Fuji 1T LC

FEH airs Ea0t AZE NZES S 2B 0fAlS YE

B A8HE bl

[ driz & ey

L 6E o) @A il g Big 4]
gde AA% 4 3 £74 507 AlEsiad. o] dF
o) A28 Aold HEA 2 FEAE Table 15 204, 4
o}d HHA e 24F ##% Prime & Bond NT
(Dentsply/Caulk, Milford, DE, US.A) S 248 35
3R] %& Single Bend (3M/ESPE, St Paul, MN,
USA)E A3, FEAE 248 34317 2= B
2E72 Z 100 (3M/ESPE, St Paul, MN, USA)® 2
22 347 ZF¥HY F 2000 (3M/ESPE, St Paul,
MN, US.A), 283 #7 71 S8 ool dxzr A
WES Fuji II LC (GC Carp, Tokyo, Japan)E A8}
A,

1) Al1EA 2

AR el o W ARG Ze] 1.5 mm, £ 1.6 mmY
$%5L § mm 2ol 2 4%E FAsES (Fie. ). T ¢
TE37% YAe g 2027F AR AElsia 2027 £4
g F, B E 4 T A0 10704 Mt 5 7
o7 BEFelgch 48 F2F Prime & Bond NT 7
1002 A8 72 17, Prime & Bond NTS F 20002
AVEE F2 9F, Single Bond$} 7 1002 A8 ££ 3
T, Single Bonds} F 20002 AM48 72 4722 319
a1, BFE WETLE Fujl I LOE AHESHE Y (Table 1).

Fig. 1. Diagram of proximal cavity preparation
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varnish® 25 =% 3t43, $7F W0 a7t 29 e &
gdz2HY FY (Blue Max™ Becton Dickinson, NJ,
U.SA)d Aok 37105109 #2527 KMC
1205W, Vigion sclentific Corp, Bucheon, Korea) @l 4
F=7F 2B
45 F Zlolg o1z28Y Hzld) Teista, pEEL F9
BEAE FJAA tfolelE2= § (Isomet rotary saw,
Ve]nus Co., Japan) S AE3te] 294 WELE F ol
< e} T steld Festvt. duE 9 2400,
#600, #1000, #12008] A1 EE £AFLE AlEsl] TR
< dnjg F, w3 = EPMA S35 43t 6 mst 1
we} tholobEE W (Tompet diameond suspension,
R&B Inc., Korea)Z AH3ted vl4) dAnfsignt.

2) BB = E 5 BA A

ol F=7] (Microhardness tester type M, Sch
imadzu Kyoto, Japan)E 143t S 15 g9
B2 1527 71eta P4 E tololR ey $EY A=
]—* 5746“}04 W]ﬁE =3t Alote) EEL A

W R ggEs (H5d)g 3])“7“ (Fopd) 22 Z
74 30 st 100 po deq/‘ﬂ IRE % F HTAE A
E3t9t (Fig. 2). ”i‘}‘ﬂw’@f% aARZE FEEY &
TS A 33k RS FAd) 71 S g8
BHHZ 30 w} 100 wo AN 247 33 SH3 F
TAE ”%ff}ﬂ‘jr B Adopde] nlATE Aol B

Fig. 2. Diagram of indentation peint for microhardness
and BEPMA test (F Filling materials)
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o]
532

CAMECA SX 51 (CAMECA, France)S o] &3t 7}
A 15 keV, AR 30 nA FASA A85tET B4

| e 95% 4

Tl one way ANOVAE <53}

o] EAAE 3131 Scheffe test® AFFEA S5}

FEE A 30 w100 mw A HFH

. i ey

oA s

BE TN BY ARG A4 wRd wAE=g BAT
WERIA] 238t (pr0.05, Table 2).
AE 30wt 100 o AHY Fotd

Ao g Lol el

BE Fq 5EF
mw@EE%aﬂ@A%%@w@ﬂmwazﬂ

& s

A deERden), 279 100 m AT 479 30 po A A
A Aold e nAAzE FA seldd vE) EAgEcE

Table 2. Microhardness values on enamel surface
(Mean+3.0.] (Knoop Hardness)

Depth 30 m 100
Group
) NE | 2711544323  237.88£107.89
RE | 2399143126 215739143
, NE | 250.96+3985  205.07+96.37
RE | 2603143150  211.58+99.69
; NE | 246.72£2171 204368750
RE | 2097046137  226.17+106.80
. NE | 266.80430.40  227.40+98.59
RE | 279.27447.07  237.13+106.66
. NE | 300.82+69.83  218.11123.36
RE | 2414244731  220.23+108.11

NE @ Normal Enamel, RE © Enamel after Restoration
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Table 3. Microhardness values on dentin surface
(Mean+5.0.1(Knoop Hardnsss)

Depth 30 m 100 m
Group
: ND 786541310 72.6549.48
RD 67.99118.04  70.53£16.10
) ND 65.3146.52 66.0146.57
RD 61.0846.17 60.09+3.22"
] ND 59.3846.79 63.79+5 59
RD 54.59+6.07 61,7345 47
. ND 717945 66 69.705.27
RD 611244 47" 65.29+9 24
: ND 63.5545.78 60.17£4.61
RD 58,5047 59 58.60-+7.33

D ¢ Mormal Dentin, BRI ¢ Dentin after Restoration
U Siemificant differences between ND and RD in same depth
(p40.05)

FEH airs Ea0t AZE NZES S 2B 0fAlS YE

@A) et} (p<0.05, Table 3).

EPMAZ 23, FEE Ay 7 Ao g3d g4
FirEe BE TN T8 AF A MFEdY 248
F3} BAGAHLE {43 Ae]E HERPA L3 (Table

4).
7 39 2BF A€ 7 Qe BE Jordd B4
292 WIS 17, 37, 470 FAUAY febio

gglont (pi0.05), 279 578 B4 %S 30 w ><1
el 100 ws} 200 wo A, 23 A4 Ao }écﬂ
EASH LR =5 et} (p<0.05, Table 5).

Zr Fel)q Adotde B4 T HE A 30 m A A
27 179 37 w8, 28in 5E oE BE T ¥
) BEAGHLE f4¢ B4 F71E EY9FAH
(p(O 05, Table 5). 2wt 2 FellA Aelde B4 5
T2 100 w3 200 po A o)X AT 07 {25 2o
Z vehfiA] 23ttt (Table 5).

Table 4. Atornic % of fluoride on enamel surface (EPMAMANDX)

Depth 30 m 1(KY cm 204 wm Normal Enamel
Group
1 1.53+0.06 1.53+0.08 1.52£0.05 1.56£0.07
2 1.52+009 1.50+0.08 1.45+0.07 1.51£3.09
3 1.51+0.18 148007 1.47£0.07 1.53£0.01
4 1.52+0.13 1.48+0.14 1.50£0.11 1.50£0.08
b 1.62+009 1.50+0.08 1.49+0.05 1.45+3.06
Table 5. Atornic % of fluoride on dentin surface (EPMAAND)
Depth 30 um 100 im 200 im Normal Enamel
Group
1 1.53£0.11° 1.65+0.05° 1.63£0.07° 1LAT+0 .08
2 1.82+£0.13 1621000 1.64£0.04° 1.53£0.03°
3 1.5010.05° 1.57+0.04° 1.50+0.17° 1.53£0.05°
4 1.67+0.06% 1.65+0.200 1.48+4.08° 1554012
b 3212005 1.71+0.14° 1.53£0.04° 1.59+0.02°

Superscripts of the same letter indicate values of statistically no significant difference (p{1.05)
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