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— Abstract

This study was conducted to investigate the fluoride release of fluoride-containing restorative materials in fluoride
recharging according to the concentration of fluoride toothpaste used in Korea.

Samples of glass ionomer cement, resin-modified glass ionomer cement, alkasite restorative material, and composite
resin were prepared and fluoride release was measured on days 1, 3, 7, 14, 21, 28. Thereafter, fluoride-free, 500 ppm, and
1450 ppm fluoride toothpaste was applied to each restorative materials, and the fluoride release was measured on days 1,
3,7

Glass ionomer cement showed the highest cumulative fluoride release until the 7th day of measurement, and from the
14th day onwards, the resin-modified glass ionomer cement showed the highest cumulative fluoride release, but there
was no significant difference.

When restorative material groups were recharged with 500 ppm of fluoride toothpaste, the fluoride release was
significantly higher only for the alkasite restorative material compared to the fluoride-free toothpaste group (p < 0.017).
When restorative material groups were recharged with 1450 ppm of fluoride toothpaste, the fluoride release was
significantly higher in all restorative groups compared to the fluoride-free toothpaste group (p < 0.017).
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Table 1. Materials used in this study and classification of each group
Group Category Brand name Manufacturer Component Curing method
I Composite resin Filtek™ Z350XT 3M ESPE, USA Silica, zirconia, nanoparticle Light cure (10 s)
0 Cpnventional Glass  Fuji IX GP EXTRA GC corporation, Fluoro-alumino-silicate glass Self cure
jonomer cement capsule Tokyo, Japan (95 wt%)
R TS TiCapule S oo ges g e oy
Alkasite restorative . Ivoclar Vivadent Calcium barium aluminur.n. fluorosilicate .
v Cention N ' glass, Calcium fluorosilicate glass Light cure (20 s)

material

Schaan, Liechtenstein

(78.4 wt%)
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Subgroup Fluoride concentration Brand name Manufacturer Component
A Free Weleda Weleda, Germany Dental type silica
B 500 ppm Nenedent Dentinox, Germany Sodium monofluorophosphate
C 1450 ppm Kissable Denomics, Korea Sodium fluoride
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Fig. 1. Cumulative fluoride release for 28 days. Group I: Filtek™ Z350XT, Group II: Fuji IX GP EXTRA,

Group II: Fuji I LC, Group IV: Cention N.

Table 3. Cumulative fluoride release for 28 days (Mean + SD, ppm)

Time Group I Group I Group I Group IV
Day 1 0.97 + 0.30° 28.00 + 7.55¢ 2617 + 5.13° 10.03 + 3.54°
Day 3 2.05 + 0.70° 4571 + 1372 4593 + 10.09° 19.55 + 6.08°
Day 7 3.15 + 1.05° 64.81 + 19.71° 64.73 + 14.39° 3238 + 11.44°
Day 14 3.87 + 1.26° 83.44 + 26.56° 86.17 + 18.66° 46.08 + 1475
Day 21 435 + 141° 97.79 + 32.87° 104.07 + 22.38° 62.15 + 14.90°
Day 28 462 t 149° 107.18 + 37.43° 11845 + 25.09° 7020 + 14.64°

Group I: Filtek™ Z350XT, Group II: Fuji IX GP EXTRA, Group II: Fuji I LC, Group IV: Cention N

Different lowercase superscripts when comparing within rows indicate significant differences by Kruskal-Wallis test and Mann-Whitney test (p = 0.0083).

Table 4. Fluoride release after fluoride recharging by applying fluoride toothpaste (Mean + SD, ppm)

Group-Subgroup 1st day 3rd day 7th day
I-A 0.03 + 0.02° 0.03 + 0.02° 0.20 + 0.05°
I-B 0.10 + 0.02° 0.00 + 0.00° 0.19 + 0.05°
I-C 113 + 067 0.02 + 0.04° 0.23 + 0.05°
Io-A 1.75 + 0.70° 275 + 0.82° 392 +1.01°
-8 2.05 + 1.08° 330 + 1.52° 418 £ 169°
o-c 464 + 203 642 + 550° 6.38 + 2.98°
I-A 6.55 + 1.16° 6.66 + 0.96° 7.88 + 244
I-B 817 + 1.58° 894 + 323° 8.50 + 2.06°
m-C 10.87 + 1.46° 731 + 140° 859 + 1.22°
IV-A 254 + 0.54° 470 + 0.66° 427 + 0.66°
IV-B 372 + 066° 6.30 + 0.98° 470 + 0.38°
IV-C 5.00 + 1.01° 712 + 145° 449 + 0.54°

Group I: Filtek™ Z350XT, Group II: Fuji IX GP EXTRA, Group II: Fuji I LC, Group IV: Cention N.
Subgroup A: Weleda (fluoride-free), Subgroup B: Nenedent (550 ppm), Subgroup C: Kissable (1450 ppm)

When comparing in the same group and day, different superscript letters indicate significant differences by Kruskal-Wallis test Mann-Whitney test (p = 0.0167).
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Fig. 2. Cumulative fluoride release after fluoride recharg-
ing and initial fluoride release. Group I: Filtek™ Z350XT, A:
Weleda, B: Nenedent, C: Kissable.
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Fig. 4. Cumulative fluoride release after fluoride recharging
and initial fluoride release. Group II: Fuji I LC, A: Weleda, B:
Nenedent, C: Kissable.
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Fig. 3. Cumulative fluoride release after fluoride recharging
and initial fluoride release. Group II: Fuji IX GP EXTRA, A:
Weleda, B: Nenedent, C: Kissable.

Group IV

70 | —%-Subgroup A
@ Subgroup B
—4 -Subgroup C

—#- Initial fluoride release

60

50

40

30

CUMULATIVE FLUORIDE RELEASE (PPM)

TIME (DAYS)

Fig. 5. Cumulative fluoride release after fluoride recharging
and initial fluoride release. Group IV: Cention N, A: Weleda,
B: Nenedent, C: Kissable.
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