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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 Conservative Dentistry, College of Dentistry, Chosun University

The purpose of this study was to compare the microhardness and the fluoride content of enamel and
dentin around fluoride- or non fluoride-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 : Scotchbond Multi-
Purpose and Z100, Group 4 : Scothcbond Multi-purpose and F2000, Group 5 : Fuji II LC. The cavities
were filled with dentin adhesives and restorative materials. After each tooth was bisected, one half was
tested microhardness and the other half was analyzed the fluoride at the enamel and dentin by an EPMA-

WDX device. The results were as follows:

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

that of normal dentin (p)0.05).

3. There was no statistical difference among the fluoride content of enamel surface in all group.

4. The fluoride content at the dentin of 30 um point in Group 2 and 5 were higher than those at 100 um
and 200 un point in Group 2 and normal dentin (p{0.05).

5. At the dentin of 30 un point, Group 2 showed higher fluoride content than Group 1 and 3, and Group 5

showed higher fluoride content than other groups.

(J Kor Acad Cons Dent 29(1):36-43, 2004)

Key words : Microhardness, Fluoride content, Fluoride-containing restorative materials Cervical cavities,

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

Group Dentin Adhesive Restorative Material

1 Prime & Bond NT 7100

2 Prime & Bond NT F 2000

3 Single Bond 7 100

4 Single Bond F 2000

5 — Fuji I LC

RN BRE B0t A UHZEY B2 BRI XE I
H18he violt,

1. A=

A 6/0E ol wAG N Aeladged B 520
sle dde A, skt 274 50708 AHEskglTt o] 97
of AHEH dold A 2 $EAE Table 139 2t} 2
old HAA = BAE TR Prime & Bond NT
(Dentsply/Caulk, Milford, DE, U.S.A)¢ E4E &
314 92 Single Bond (3M/ESPE, St Paul, MN,
U.S.A)E AT FEAE 48 iekA & &
g7l 7 100 (3M/ESPE, St Paul, MN, USA)¥} &
&2 e Fxmel F 2000 (3M/ESPE, St Paul,
MN, U.S.A), 22a &z H7He S ofo] Qe Al
WEQ Fuji I LC (GC Corp, Tokyo, Japan)E AH&-3}
At

2. b

1) AlEA 2
A1) QW 27 F

o g

Z0] 1.5 mm, % 1.5 mm®
s 3 mme Aol F& FAsT (Fig. 1). 24 &
FL 37% akoz 2027F AL Aelsta 2027 FA
St 5 TR 7 77 2obE 10714 MElste] 57)e]
o7 BRIt 28 22 Prime & Bond NT$} Z

o
(e

AREEE & 2, Single Bond$t Z 100 ARE3F 72 3
T, Single Bond¢} F 2000 AMHE-¢ #5 4702 319
1, he hETO R Fuji I LCE AHE8ITE (Table 1).

Fig. 1. Diagram of proximal cavity preparation
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7y ol A ol HZA o A= XﬂJ—ﬂ/‘M ARE- A
Aol meb ARt Aotet FEE FW HAE nail
varnish# 23] EE 3, 55 10 m7t 5o e =
gzzddl FE (Blue Max", Becton Dickinson, NJ,
USA) Aokg ¥ 370,508 §8427] (KMC-
1205W, Vision scientific Corp, Bucheon, Korea)°l4 4
3 nasknh

47 F AolE ofady Yo ey, FEEY| T
A& 374 tholol2= & (Isomet rotary saw,
Velnus Co., Japan)% ARt A WEFe R Aol
o’-'TE Lq'ﬂ' 6‘]'0117‘1 XEJ_E}%]'%E]' ;f:'i‘&% _—L’r_@f_’_ #400
#600, #1000, #12009] AtEE £ 02 AMg-2to] EH
< dupgt T A=} EPMA 45 $l8t] 6 me} 1
une] tololZ= AE9 (Tompet diamond suspension,
R&B Inc., Korea)s AH&-3te] m|Al| dntabodtt.

L

2) MAE = SA 3} FAA

A7 7] (Microhardness tester type-M, Sch-
imadzu, Kyoto, Japan)& ©]&3te] 359l 15 gf]
dte= 1527 7kt PAE tololz=d ¢hee] 454
o] 43t MAAEE %‘ ottt Aokst #RE] A
HRSlell A mdHS (W) 3 A5S (obd) o2 7
7t 30 mek 100 um A A 3RS S

sttt (Fig. 2). B4 M2Ee] v =
HE AR t-g-she RIS F-9lof 7 A2 AR st
S 30 st 100 un A AN 22t 33] S sto]
A5 st AR Aot mAREE o e

F

E

MRl oSt

=

A

Fig. 2. Diagram of indentation point for microhardness
and EPMA test (F: Filling materials)
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7 © FEE AUrR Y Zolg &3t
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Aoz ARstn 24202 30 met 100 wm A AlA 7
7} 33] &% 38t ﬂéL l—"é— Az FEES A

7&?” Aol nAAE 2fol= 95%2 FrolgFdlA t-test
£ o] g5} @@O}ME}.

3) EPMA %3} 5442

nAZAE S0 AR AlH ] vk S Anks A $2
otal, HAAE SAolA et o] FHEES AWA 30
um, 100 um, 200 un A|HZ FEE| gl S| 7MY Ao

ZHH 30 m A4 EPMA-WDX (wave dispersive
X-ray spectrometer) 4= Attt (Fig. 2). 4
CAMECA SX-51 (CAMECA, France)< ©]43lo] 714
%ﬂ%‘ 15 keV, ¥1AF 30 nA 223kl Algetsict, B4

A= 95% FFEolA one-way ANOVAE o] &-3F
04 EAA s Scheffe test2 AFFA4 STt

[RSEEES

FEE AW 30 w2 100 m A HFE nAEE
A FE A Y e nAA =} FA
9| gt Aol & YERNA] 24t (p)0.05, Table 2).
A FEE A 30 e} 100 um 7‘];(4/] ol
X]Zq«] 74 ol ] nAZd o] Hlg| W
279 100 um A|HZ 4742 30 un A H o]l
A ol e ] 174 Ee G4 Zdoldd Hla] FAgH o=z

e, _1\,

Table 2. Microhardness values on enamel surface
(Mean=+S.D.) (Knoop Hardness)

Depth 30 m 100
Group
1 NE 271.15£43.23 237.384107.89
RE 239.91£31.26 215.73£91.43
9 NE 259.96+39.86 205.07£96.37
RE 260.31£31.50 211.584£99.69
3 NE 246.72+21.71 204.36£87.50
RE 209.70£61.37 226.17£106.80
4 NE 266.80+30.40 227.40+98.59
RE 279.27x£47.07 237.13£106.66
5 NE 300.82£69.83 218.11£123.36
RE 241.42+47.31 220.23+£108.11

NE : Normal Enamel, RE : Enamel after Restoration



Table 3. Microhardness values on dentin surface
(Mean=+S.D.) (Knoop Hardness)

Depth 30 un 100
Group
1 ND 78.65+13.10 72.65+9.48
RD 67.99118.04 70.53+16.10
9 ND 65.31£6.52 66.01+6.57
RD 61.08+6.17 60.09+3.22"
3 ND 59.38+6.79 63.79+5.59
RD 54.59+6.07 61.73+£5.47
4 ND 71.79+5.66 69.70+5.27
RD 61.12+4 47" 65.29+9.24
5 ND 63.55+5.78 60.17+4.61
RD 58.50+7.59 58.60+7.38
ND : Normal Dentin, RD : Dentin after Restoration

* © Significant differences between ND and RD in same depth
(p€0.05)

TEXof gt7E £t AIZL| 0|MB =S

g2 2R 0/7= g2

Al VRS (p€0.05, Table 3).
EPMAS] 23, 55 AWdA 2 A4 W34
oo oA U A Ao A4 AFde] BA

e RE T H
g3 BASA 02 F23t Afo]E YERNA] &UT (Table

ol
£ b

St
12

= AA
"EL

a3 ;(]?goﬂ Lq'—‘é— A}o].;dg] B

§2 RERE

ES ﬂ%
oiM*‘L]' p>0 05)
AellA 100 ume} 200 un A7, 1831
BATH R =A JERET (p<0.05, T .

7y Fol|A] ol B4 T vl 1 O um A] 7 of] A
272 1% 3] Hlgl, agla bt thE BE | M
d BAGAHCR fog Biho FIHE EAFAT
(p€0.05, Table 5). Z1&{u} 7}t Fel|A] Fopde] B4 g
F2 100 m¥} 200 um A HAA FATGH SR frofgh xfo]
UERHA] 34Tt (Table 5).
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Table 4. Atomic % of fluoride on enamel surface (EPMA/WDX)

Diggiin 30 um 100 um 200 um Normal Enamel
Group
1 1.53+0.06 1.53+0.08 1.52+0.05 1.56+0.07
2 1.52+0.09 1.50+0.08 1.45+0.07 1.51+0.09
3 1.51+0.18 1.48+0.07 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
5 1.62+0.09 1.50+0.08 1.49+0.05 1.45+0.06
Table 5. Atomic % of fluoride on dentin surface (EPMA/WDX)
Depth 30 um 100 um 200 um Normal Enamel
Group
1 1.53+0.11° 1.55+0.05 1.63+0.07 1.57+0.08
2 1.82+0.13 1.62+0.09° 1.64+0.04° 1.53+0.03"
3 1.50+0.05 1.57+0.04° 1.50+0.17° 1.53+0.05"
4 1.67+0.06*" 1.55+0.22° 1.48+0.08 1.55+0.12°
5 3.21+0.05 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<0.05)
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