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Experimental Research on the Surface Changes and the Abrasion
Resistance of Pit and Fissure Sealant by Fluoride

Su-Hyun Hwang' and Ji-Su Yu'

!Department of Dental hygiene, Choonhae College of Health Sciences , Ulsan 689-784, Korea
Department of Dental hygiene, Gumi College, Gumi 730-711, Korea

Abstract To test the effects of representative fluoride vanishes—1.23% APF gel and 5% NaF Fluoride Varnish—on the
surface structure of pit and fissure sealant, this study classified samples of pit and fissure sealant into five groups: Group I
deposited in distilled water for ten minutes, Group II treated with APF gel for one minute, Group III treated with APF gel
for four minutes, Group IV treated with Fluoride Varnish for one minute, and Group V treated with Fluoride Varnish for
four minutes. An abrasion test was carried out to measure changes in weight, along with observation of the surface
structure by using an optical microscope, consequently drawing the following conclusions. 1. The results of the abrasion
test using pit and fissure sealant, Concise, showed that Group III had the reduction in weight more increased than Group I
and that Group V had less reduction in weight (p<0.05); the results of the abrasion test using Eco-S showed Group III
had the reduction in weight more increased than Group I and that Group V had less reduction in weight (p<0.05). 2. The
results of observation using an optical microscope showed that application of APF gel made the filler remarkable due to
loss of substrate and that Group III treated with APF gel for four minutes had the toughest surface, followed by Group II
treated with APF gel for one minute, Group I deposited in distilled water for ten minutes, Group IV treated with Fluoride
Varnish for one minute, and Group V treated with Fluoride Varnish for four minutes.
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1.23% APF geldElQl Topex(Sultan Dental Products,
Canada)®} 5% NaF Fluoride VarnishQ! CavityShield(3M
ESPE, USA)E AHE-3}31TH(Table 1).
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Table 1. Materials and manufacturer

Material Major Composition Manufacturer
Bis-GMA, Silica(Quartz) 3M ESPE, USA
Eco-S UDMA, Nano filler

1.23% APF/1.23%F

Sealant  Concise
Vericom, Korea

Fluoride Topex Sultan, Canada

Cavity-  5%Sodium fluoride/ 3M ESPE, USA

Shield 2.26%F
Table 2. Sample grouping for experiment

Number of
Group Type samples

Control group I Non-applied 10
Experiment group I  APF gel 1min applied 10
Experiment group III  APF gel 4 min applied 10

Experiment group IV~ Fluoride varnish 1 min applied 10

Experiment group V. Fluoride varnish 4 min applied 10

HE 60°C QB 2417+ AZxsFA T

AZE AlE T 100y, 5o E EFSte] APF gel 1
. APF gel 4%, Fluoride Varnish 1%, Fluoride Varnish

427 Aia, dxte EXAAE tid SRl

EAAE AASL AR S AAS] fa =
2l AEAE o] ELE A A TH(Table 2).
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ol 320 grite] VIS Aol HFHES AR
ISR eH IFE £S5 7 9 AHS YA
3L sl Bt AlHEC] IAEHUSA Elgh
T HREAIEE AEAIAA 200 gske 1103] A9 &
= 10003] A - F G 55 7okl vRREAIAS Al
319ITH(Fig. 1).
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Fig. 1. Abrasive machine used in the study.

(A)320 grit abrasive paper and Specimens of each group. (B)Mounted on a fixed device. (C)Abrasive machine. (D)Forth -and -back

motion of abrasive machine.
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Table 3. Weight loss of each group after 1,000strokes (unit: g)
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Fig. 2. Weight loss of each group after 1,000 strokes.

gel 42(II) 23+ A-Folle 71do] 24d=o] D7t ¢
FEHK PFE E 5 JATE =3 Fluoride Varnish 1
(IV), Fluoride Varnish 43%-(V) 2|+ 739 Avf A] A
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e eI 4 A s Afolle HAF doll F2st
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Material Group Before After Defference = S.D. P-Value
Concise I 0.3360 0.2648 0.0712 £ 0.0045 0.021*
I 0.3439 0.2699 0.0718 £ 0.0026
I 0.3383 0.2615 0.0768 £ 0.0023
I\Y% 0.3404 0.2684 0.0720 £ 0.0032
v 0.3396 0.2738 0.0658 £ 0.0013
Eco-S I 0.3459 0.2692 0.0768 £ 0.0042 0.017*
I 0.3400 0.2612 0.0786 £ 0.0040
I 0.3443 0.2608 0.0835 £ 0.0010
v 0.3466 0.2688 0.0778 £ 0.0038
A% 0.3419 0.2756 0.0663 £ 0.0084

*statistically significant at P<0.05
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Fig. 3. Optical microscope(x1700) of Concise after fluoride
application.

(A) control, (B) APF gel 1 min, (C) Fluoride Varnish 1 min, (D)
APF gel 4 min, (F) Fluoride Varnish 4min.
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Fig. 4. Optical microscope(x1700) of Eco-S after fluoride
application.

(A) control, (B) APF gel 1 min, (C) Fluoride Varnish 1 min, (D)
APF gel 4 min, (F) Fluoride Varnish 4 min.
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