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Effects of fluoride release and solubility of resin modified glass ionomer

with surface coating agents

Taewan Yoon, Seunghoon Yoo*

Department of Pediatric Dentistry, School of Dentistry, Dankook University, Cheonan, Republic of Korea

Purpose: This study aimed to investigate the correlation between the solubility and the amount of fluoride release when a resin sur-

face coating agent is applied to RMGIC. Materials and Methods: To measure the fluoride release and solubility, Fuji Il LC®and Filte

kTM

Z350XT without a surface coating, Fuji Il LC® with G coat plus™ and Fuji Il LC® with Permaseal® were prepared. And the amount of
fluoride release and solubility were measured. Results: There was no significant difference in the daily fluoride release between the
surface coating agents. The cumulative fluoride release was significantly different between the groups using RMGIC at 56 days (P <
0.05). In the solubility measurement, RMGIC without surface coating was significantly different only on the 7th day compared to the
other three groups (P < 0.05). Conclusion: Surface coating agents can prevent the degradation of properties by the initial solvent
in RMGIC. Therefore, fluoride is preserved inside the restorative material and the effect of surface coating after the addition is re-
duced, so that the effect on fluoride release and storage is also reduced. (J Dent Rehabil Appl Sci 2019;35(2):81-9)
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S8 AE2E f7 43 S0t WYl Fuji
11 LC" (GC Co. Tokyo, Japan)?} S B2 0 75 &
o15}7] sl A A #| %<1 Filtek™ Z350XT (3M ESPE,
St. Paul, USA)& AFE3I9 1, ¥ FEAZ U I
7} A7FE g 7121 G coat plus™ (GC Co.)et &7} E0]
K] B #FQ] Permaseal” (Ultradent, South jordan,
USA)S AH&-5}3iTh(Table 1).

B4 fEE 54 Aol dixd oz 29 ZYAE

E=26kA] F2 #7 Aoty STA0t0] Q1 Fuji 11

Table 1. Material used

LC"E I, Filtek™ Z350XTE IVE o2 AR5,
AP0 2 G coat plus™E E3EFF Fuji 1T LC*E 11,
Permaseal S £ Z3F Fuji 1T LC"E I+ 2.2 AX5IA

[¢]

H

-

Lol SHS Yol 2o =2 FH IHAE &
A ¥o YR Zaky FeAoto] @ e H Fuji 11 LC*
&, Filtek™ Z350XTE VIIIFO 2 Mot Adet
02 G coat plus™E E3E3F Fuji I1 LC"E VI, Per-
maseal"S T3 Fuji IT LC"E VIIT- 2. 2 A3k

AHAZA AE TG ARG 217 10.0 mm, 0]
2.0 mmO] AlEE AESIh {2 Sl FEe =1L
Fuji IT L.C", Filtek™ Z350XTE Z}7} £H35F &
stripe §al 7HHE e Fol UeE do MRS
A At Elipar™ Freelight 2 LED (3M ESPE, St.
Paul, USA)E AHE-Sto] st &FHol 22t 2024 F5
& A5 Fuji 11 L.C® 6071, Filtek™ Z350XT 20
7We] AlHol AZEE It A 2™ & fId Fuji
I LCYE 1, IL [T 2.2 10704 Y93 o= G
coat plus™E R EALS] K|Alof whet o}l thoop
T HE o]&slo EHE dnfstal xR H A5t
20%7F 3339t a1, 7ol = Permaseal*S | RALS)]
KIAlol whet EHE 35% QA4S 20&7F HE & £
I ART ] =2 2087 FEESITE 2831V

i
<

Materials Classification

Composition Manufacturer

Fuji 11 LC” Resin modified
glass ionomer

Filtek™ Z350XT Composite resin

M

G coat plusT Nanofilled coating

Permaseal” Unfilled coating

Triethylene glycol dimethacrylate
2-dimethylaminoethyl methacrylate

Polyacriylic acid
Distilled water
Initiator
Aluminosilicate glass
HEMA
UDMA

GC Corporation
(Tokyo, Japan)

Bis-GMA
UDMA
Bis-EMA
Zirconia-silica filler

3M (St. Paul, USA)

Urethane methacrylate

Methylmethacrylate
Camphorquinone
Silicon dioxide

GC Corporation
(Tokyo, Japan)

Phosphoric ester monomer

Bis-GMA Ultradent

(South jordan, USA)

HEMA: 2-hydroxyethyl methacrylate, UDMA: urethane dimethacrylate, Bis-GMA: bisphenol A glycidylmethacrylate, Bis-EMA: ethoxylated bi-

sphenol A dimethacrylate.
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Effects of fluoride release and solubility of resin modified glass ionomer with surface coating agents

5} Fuji 1 LC*E V, VI, VIIZC &2 1071%] 1}t
I VIFo|= G coat plusTM, VIIFo| = Permaseal®”
Hgstget. 283 VIIIF OS2 10709 Filtek™
Z350X TS AH&-3tH(Table 2).

Zh 7 1070 Al S 3 mL gol242 A7
o g3l FHo| di WE F 37 £ 1°CY] F27]o] Byt
SHRTt B4 fEEe Al Az & 9718, B8 EA
ol gk 2 YA Q] FFS gotr 7] flsto] 14,

o
=
o]
A

io 4 oX

3L

39,79, 142, 219, 289, 5690l sk 57 A
oft} 3 mLe] A28 Fol2 2 WSl B4 f

% 292 o) 27 Al A7 SO 2 22901 ppm,
1 ppm, 10 ppm9] E4 #F & (Fluoride standard
solution, Istek, Korea)& AFE5lo] 5% HA & Al5)

2l

stlon, AlEs 7AW ZToEd FHO| AT 49
TISAB II (Total Ionic Strength Adjusting Buffer, Istek,
Korea) &S A& & pH/ISE meter (750P, Istek,
Korea)ol| B4
Istek, Korea)=
B Sk

ZF10719] Al o= o] Rof7] 47]19] oA RIS
Zey. % thel A%7)E A} 37 + 1°Co
22A17F, 23 + 1°Co| A 2A17F BH3tst & + 0.1 mge] &
S 2 FMAAE (Bxplorer, OHAUS, USA)& AR5}
BAlE 245tel o) B RAE M0 2 7S akic. A
HE 10 mLY| Bol47t &3] EToEdll FHo| 2F

13
=

H = (Fluoride combination electrode,
Qstol 2t 59 ol 428 B4 72

=

=)
=

M, - M,

e
W, Al A 22| 431 % (mg/mm’)
V: Al S} 73] (mm)

M,, M,: Al3H 9] F-A| (mg)

W,

sol

24 g2k g8 5o] $x]S SPSS 21.0 (SPSS Inc,
Chicago, USA) Z2I#E AF&5t0] B A5t

72 79 o A S, 56879 SHES Krus

kal-Wallis test® -F-2]4S 7735} Scheffe testZ AT
AR
Zut

I+ (Uncoated Fuji IT 1.C*, 7.90 £ 0.81 ppm), TTx(Fuji
11 LC" with G coat plus™, 3.63 + 0.38 ppm), ITI+(Fuji
1 L.C" with Permaseal®, 4.20 + 0.47 ppm)of|A] 1d&jo]]
Vg B B4 47 fEEE EAoH 5697HA] FAa
Rk [ Tt It H]ske] 5647t
T B 92 I, 193 11
B 56 7HA] B4 A7 el
(P < 0.05) 1133} TIIT+S R E
gk xFolE HEFUA] edShth(Fig. 1).
THE Al ol BIske] 5697HA]

Helom MIw(19.72 £ 1.01
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37 + 1°CY] F27]oA Bl on 7Y, 144, 21 ppm), IIT(16.67 + 0.97 ppm), IV(0.27 £ 0.10 ppm)
A, 28Y, 560 B PHO B2 BAE SH5IGAL o] THZ BA 7 S HESlth(Table 3, Fig, 2).
S M,Z 71551t 3 27 10.0 mm ¥£90] 2.0 mm 568 MY BA FA GRS 13 I, 193} IS
O] Al H Bu|E AHESto] V2 7153 & o3 22 & 272y §oJgt xpolE B oLk < 0.05) It} I 7F
Ao 2 8 TE A&t o] §-oJst Zpol= AT
Table 2. Sample grouping
Test Material Group Surface coating agent Number
Fluoride release Fuji IT LC® 1 Non coated 10
11 G coat plus™ 10
111 Permaseal® 10
Filtek™ Z350XT v Non coated 10
Solubility Fuji 11 1.C* \Y% Non coated 10
VI G coat plusTM 10
VII Permaseal® 10
Filtek ™ Z350XT VIII Non coated 10
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Fig. 1. Daily fluoride release for 56 days. Kruskal-wallis test and Scheffe post hoc test (* : P < 0.05).
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Fig. 2. Cumulative fluoride release for 56 days. Kruskal-wallis test and Scheffe post hoc test (* : P < 0.05).

Table 3. Cumulative fluoride release of each group for 56 days

Cumulative fluoride release (ppm)

Group I Fuji 1 L.C" Non coated 68.81 £ 1.74
Group 11 Fuji 1T L.C* G coat plus™ 16.67 + 0.97°
Group 111 Fuji 11 1.C"* Permaseal” 19.72 + 1.01°
Group IV Filtek™ Z350XT Non coated 0.27 £ 0.1
Kruskal-Wallis Test.

a, b: The same character means no statistical difference (Mean * Standard deviation).
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Fig. 3. Solubility of experimental materials for 56 days. Kruskal-wallis test and Scheffe post hoc test (* : P < 0.05).

V (Uncoated Fuji II LC"), VI (Fuji I LC* with G o S8 S wol E43k)? 10 ojske Rl 7t
coat plusTM), VII (Fuji II L.C® with Permaseal®), VIII gl FalAolo|o o £B g2 A9 EAS &4
(Uncoated Fileek™ Z350XT)3ol|A] 5697+ A 59| &3] AL H 7 3ok Fepactel Qo] W AR
7F RI=GI) 569 ] &= FFA VIE(0.045 * £ A&3ithA A3t g F il gt £7] 24 Aot
0.004 mg/mm)ol A 7P & &8l =& eI VIIT 5L S UL
Z(0.004 £ 0.001 mg/mm))of|A] 7P Fe& §= g Jeu 29 IYAIS AEeE 4 fETol Sl
ERfQich(Fig. 3). Vit ThE Al o]l vlste] §alix & Me @R 288 4 ot 2|7l Z3he FekAoto]
B 71 5 w2 &= E B oY 7R ] FFolA LMo EA FEFS 71A 72 i, g, EA
Sh U] 772 523k AFo|7F ARATHP < 0.05). EWESHE 240 IS Werh ! w3 B S B

o & wgt sl g R greie] F4d 9l pH, X[ 3
E A AE BEY & ule, S HH E Y ARE = F
H 3T 22 94t e et oot 22 84

AEHQ FEtAoto| e k= AA7] 735t vhSRhe & % 47 243ty Sdaoto|e o] B4 fERFe
= ZstotR|gt g7l A3k FepAoto| kMo gt AHEH AHS A7]H k= Aol =& H FHl| 5 S o
FE AR7] 73t ghgol gsf dojun] RRF o R 3 & Wtk webA Al tigh HEl B ZYA <
gl sl Hetech” Hxl 7Zehs Fekaotole e BEe wE FHS UAA7h
o] FE3 vhg2 27| ol ot YT FFAHA 2 ol oA G Coat Plus™ 9} Permaseal” g AH-§-
giAoto] @ .ol 7] g TA oA A7 ¥HS F shicth Ui dejzt 29 % 9 IYA|Q) G Coat
o] &40l P FAAIL" 28y FFEE Yl Plu s”” UHo W Aot =2 A EX-S 7HA
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