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Effect of Fluoride and Laser on Artificial
Caries-like Lesion Formation in Bovine Enamel

Jae-Gon Kim, D.D.S. Ph.D., Byeong-Ju Baik, D.D.S., Ph.D.
Hoon Ju, D.D.S., Ph.D., Hyun-Du Yun, D.D.S., M.SD.
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School of Dentistry, Chonbuk National University

The purpose of this study was to examine the morphological characteristics and combined
effects of fluoride application and laser irradiation on artificial caries-like lesion formation
in bovine enamel.

Enamel specimens were divided into five experiment group and placed in
no-treatment(group C), APF application alone(group F), laser irradiation alone(group L),
APF application before laser irradiation (group FL), and APF application after laser
irradiation{group LF) on artificial caries-like lesion. Sound enamel was used as a control
group.

The ultrastructural changes and physical effects of the fluorided and lased enamel has
been investigated by using SEM, enamel solubility and microhardness test as well as
distributions of calcium, phosphorus and fluoride in internal enamel by using EPMA.

The following results were obtained.

1. In the all experiment groups, the amounts of dissolved calcium of enamel surfaces
significantly decreased according to increasing exposure time of acid solution than
control group(P<0.001). Group L showed higher than that group FL and LF in 30 and
60min(P<0.05).

2. The microhardness values of enamel surface in the control group was highest than that
in the other experiment groups. Group F, L, FL and LF were significantly increased
than group C(P<0.001).

3. The enamel surface treated with APF produced deposites of numerous small globules
and lased enamel showed a cracker-like appearance with microcrack and small pore.
‘Numerous deposits were infiltrated in the fissured portion of enamel treated with APF
after laser irradiation.
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4. In the case of APF application alone, the elevation of the fluoride profile can be seen
within 5um of the outermost layer and a similar profile observed in the specimen treated
with APF before laser irradiation. However, the specimen treated with APF after laser
Irradiation showed a large elevation within 10um of the outermost layer of the enamel.

5. The higher Ca/P ratios were observed in 10um depth of lased and fluorided enamel w-
hen compared to the sound and carious enamel.

The fluoride content decreased rapidly with distance from enamel surface, in the group
F, fluoride concentration was significantly higher than that in the group C, L, FL, LF
and control group according to increasing enamel depth(P<0.05).

L M B

oo
T o

A7 Agg
2 AopF x| it olAe FF T
g gAle] giTHUA HolAzAF WHFA 9
g3d g AYHE F0gE we o
FANEHR AFHo g
EAhAA A S2dute
AT Afg dolAe BHAF & %A
g NS Fa Qo

Z719] AFHL FolA s AopF x|
H 2 AR E AA IFE FPY
2 =YH FulgelA, CO, HolA, o=
#HolA, NdYAG d°14 2 Er-YAG & o]
A 5o ol27] 74A) ks f3 9 gol [t
AEHAoH HA g st CO
oA Nd: YAG #0147 744 dg Alg
Ha Jou, HEA delAe §8, A&k
dquz &9 9 dHA L zelstd HA3)
A Mesojof & Aot ?

gojAe] g gute] thd AFZA Ste-
m 570 FnjolqE WAe] AL A9
=@3lo g AFAe F}
Nelson 57 # o] & 3A}d
o] Fiel 93 vHATES
o FRYE A% Lax 7
2o} 77149 Wil 93 =

T A
oA
==

o

661

T7H71E Falelgtn
Ferreira S, Palamara 5”&

71 %7} 2 Prismatic struct-

T

% r2 %
of ol o
w o ok

&Pl o2 Lo

2 oxl

o lo °

Bz
e
oXx, ©

o
ol
o)
£l
>
ol
r
b
o
2.
2
i
=

dshEaA Y AFEA]
S7 S Ak g 834 o)
3t9 1, Yamamoto 5'V€ pulsed N
oA & Ag(NH3):F9 #H&3FozA
Z7F 2 {24 237t #Zaddn §
Tagomori 5'2¢ pulsed Nd&YAG o] A9}
NaF % APF&HE& At&sto] yzpdel uyal
A& Bkt A3 viE A gHo| sxw
o] R ZAL} A dHE Ydte F&IbEE W
Hds AFss

gy Ba 2 oA zALY Wi e
HEAEEe] nAwsg HaEde yikg Z7}
R HIyPFAd g AM3s g7 o 3
7)Aol wet HEs iy dA B 54

.
e
o=s
)]
ol

Aoz d3EEE sV A dUF in vitro
% in vivo 489 5 Fo #8 A7} A



&jojop & Aol

ofel A= AFFAWAIL D +A 9
e BAEX % HolARAE UE &
= Wests WY MYstd WHFAEY
Wiy o vABEE 3 mATzRe
WEE FARAENZor dEsgen, ¥
FAUFY A2 £ R ELUFAEE E
PMAE ¥t 24Fo2N 24 4 oA
9 Hgo we HFd Y 2 Ui s

AEAE v, Hrkg AxE Hudtes uho)
o},
II 288z 3 4

1. 43848
D H3d A9

B A AHAZRS 3t WAool n|
Aol glo] AAF 99 FHAE ol &
3oy, 7ed BA FA ALES 9¥o
2 39 38 $x9 HFEd gH9 ol&

A& AAstE, 7Y HFE EWe AHE
A zZat7] A3t BEAE FR3A 42 Pum-
ice AH& ¥ carborundum paper (#320-600)2
detete HF WEFd 100umAE7 AHA g
52 31929 nail varnishE AH&3ted B4
2 oAt L BE AHY WPAd o
3x3mm =&WHE PPt

2) AT x HA

‘ﬁ%"éﬂl AFF-AHELE YA 98ty
AHEE AF 2 AL Lactic acid gel system
o724 01 M lactic acid(Sigma Chem. Co.)}
6wt% hydroxyethyl cellulose(HEC, Aldrich
Chem. Co)2 74 S92, 5% NaOHZ pH
meter§ AHE3la} pH 4002 zd3AY. &
& 37°C gezolA 547 Y $AY4S 1
#3tgon, o] £ FHFTE ALY A3,
AWz

J
of
o:

A7 8349 ¥MRE ANHY Ex ¢
EE e gt AT
F olFd AXE MY} §E -

BAEIXF, Ho|HFANE, BEAEE
5 AolARAE, HolAXAL B AEXT
T 5%9 A¥dToez FAHILH, YxTe
22X A BHEBAANAE AFRSAHT-

B4 &S 93l 12,000ppm acidulated
phosphate fluoride(APF, 2% NaF, 0.3% Hy-
drofluoric acid, 0.IM Orthophosphoric acid,
pH 32)894& A3t AN 5870 ¥
AAHo| ZXEHT T £ AFo A8
244 FolA #38L normal pulsed Nd:YA
G laser(American Dental Laser Co.)Z4 300
im A AL 2= fiberg AMEE WA ¥

Table 1. Experimental setup used in this study

Code Procedure and treated condition
S Sound enamel without artifical caries-like lesion formation
C  Artificial caries-like lesion formation with lactic acid gel system
F  APF application on artificial caries-like lesion
I.  Laser irradiation on artificial caries-like lesion

FL  APF application before laser irradiation on artificial caries-like lesion
LF  APF application after laser irradiation on artificial caries-like lesion
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Table 1. Experimental setup used in this study

Code Procedure and treated condition
S Sound enamel without artifical caries-like lesion formation
C  Artificial caries-like lesion forrnation with lactic acid gel system
F  APF application on artificial caries-like lesion
L Laser irradiation on artificial caries-like lesion

FL  APF application before laser irradiation on artificial caries-like lesion
LF APF application after laser irradiation on artificial caries-like lesion
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The data are expressed as means*S
D.
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Table 2. Comparison of microhardness numbers of enamel surfaces

following treatment with APF application and laser irradiation.

Code n Mean and S.D(KHN)
S 15 29547 = 160
C 15 4267 £ 827
F 15 13989 = 254
L 15 7397 + 1045
FL 15 9363 = 9.71
LF 15 15321 + 3715
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Table 3. Ca/P weight percent ratios according to enamel depth

Group
S C F L FL
Depth{ym)
10 2.01 1.89 2.59 2.34 247
20 1.9 1.88 2.05 1.95 1.97
50 1.95 1.86 2.00 1.98 1.99
100 2.08 191 1.91 1.97 2.01
150 2.00 1.92 1.98 191 1.89
200 1.99 193 1.93 1.92 1.93
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Fig.10. Phosphorus concentrations at the
innner enamel depth following trea
tment with F application and laser
irradiation on the artificial carious
lesion and the control.
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Fig.11. Fluoride concentrations at the innne
r enamel depth following treatment with

F application and laser irradiation on the a
rtificial carious lesion and the control.
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