https://doi.org/10.5933/JKAPD.2017.44.2.180

J Korean Acad Pediatr Dent 44(2) 2017
ISSN (print) 1226-8496 ISSN (online) 2288-3819

Fluoride Release of Giomer and Compomer Through the Dental Adhesive Layer
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— Abstract

The aim of this study was to investigate and compare fluoride

XP), and composite resin (Filtek™ Z350XT) through adhesive (Scotchbond Multi-Purpose) layer.

A total of 20 cylindrical specimens (7 mm in diameter and 2 mm in thickness) of giomer, compomer and composite
resin were prepared according to the manufacturers’ instruction (10 with adhesive and 10 without adhesive). These speci-
mens were immersed individually in 2 mL of deionized water at 37°C. The amount of fluoride release was measured on
the 1%, 3, 7" 14", 21, and 28" day. To confirm uniform application of the adhesive layer, additional 18 specimens with
adhesive were prepared and evaluated by scanning electron microscope.

The giomer and compomer groups with adhesive applied showed no fluoride release until the 3 day. However, from
the 7" day, fluoride was detected. The application of dentin adhesive did not completely prevent fluoride release from
giomer or compomer. Fluoride release was significantly (o < 0.05) reduced through the adhesive layer. The reduction of

fluoride release was more remarkable on the giomer.
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S7HAIA OfK} 2410 Lot Metds &Y + A2, TE 24 0, ZF AEO| HAHME HE% 182 BI-AD, XP-AD, Z-AD &
oo MEeHo| =55 & + UCHILIZ)L O|2t YOI 2t & 10744 & 60712 A|HS HZHSH ULt
HEHO Z2tA0t0| DLt BT HStEZ 2HA0H0[
= A2 ooty g2 ot2g X[ Eo| AP 24 WO 2. o
Jtsottt. 2Lt HEOL Xo|D= XEe| is 98
gTIS 0183t HAF A|A-O0| EREIEZ XHI =55 ALO|0 1) AlE A=
25 (Adhesive layer)O| ZX{BHCE. LZ 7 mm, £0| 2 mm@l 5% Fut HESH {2|E AO|of
X|ote| ots0f HAME A8t T2t Z2t2010]2 Opet AEE(Mylar strip)S 7HMS =, Fd WRY 24 H2E
=0, HEH, Xo|eHE Aol 2 7 JOotE g2 =4 SHSIAULE. SHE Mz ?/0f Oet AEES JHMS = HE
o 23t 2471 HEEUCH, 0|5 HBCoZ HASES & o o RElES YEs Vot =2 HED 2ES J95AM o,
OtNZ Q2l8 245 HHMOR HOIT & YNICHIIL ALt SHRO| 22 2054 ZFTS AlsioICt
24 82| £ENZEH MEEE ENSI0 Q2= 242 & A=3t7|= LED £¢87|9l Bluephase® (Ivoclar Vivadent,
HEoz FIlot Adils ESO, OFA Xto|mof ofgt Sif= Schaan, Liechtenstein)& ALESt oM, o 3 E =I5t/
9= A™Oo|CE ?|5t0] 2+C| 0| E{(LED RADIOMETER, Shenghua Industry Co.,
metM 2 7= Ao 0ot 2o YAHSS ot =249 Ltd., China)E AtE3RACH 102|0tCt oF B4 ZF3510] 1200
w2lE E7t5ta H| WSkt of AL mW/cm? 22 golstRict
A2 FHoM 22(5to] Zof et YAHME =2ok 7 2
IO. 97 X2 9l g mL 20|24} SO{9ls B2l S0 o 37°C &L
of g 7|2 S B a5tALt
1. A3 X=
2) HAN =2
AO|Qt HEME 2tZt Beautifil Injectable (Shofu Inc., BI-AD, XP-AD, Z-AD2 A|HE H|Zist 2= HEHE HE
Kyoto, Japan), Dyract® XP (Dentsply DeTrey Gmbh, Konstanz, SIQICH AU MAIES w7 ol MAH ZHES HMdsl
Germany)E ALESIRICH, [HXEFLEAM 24 Ogtf ST O]l delUs BIGStO] ALSOIRACHLA15]. AlHS| &EHO
Ol Filtek™ Z350XT (3M Dental Products, St. Paul, MN, USA)E& 00|32 mEES AFESIY 15 pLo| HAHE Eo L& CH(Fig
A8 L, &M= 24 0IER 4M T B2 2l Scotchbond 1A). O = Otedet AEEE S350t ML 2 LotA TR
Multi-Purpose (3M Dental Products, St. Paul, MN, USA) adhe- T2 Qo Che, £2t0|E 22tAS Fof HES HAS5E ¥
siveS AEISIRACE 2t 2O &2 Table 10 LIEHLYRUACE X} ot ACH(Fig. 1B). LED 272 10=7+ SESHRACE S L
oM, H=H, Seat &2 242 Bl XP Z Z0[2t YEHSHRA WS ofHO = AJRSHACH
Table 1. The materials used in this study
Material Product Shade Composition Manufacturer
Adhesive Scotchbo:jhlg/lstij\ll’g—Purpose Bis-GMA, HEMA, Triphenylantimony 32/,1‘ I?’:DtaLAP’{I?%%CAtS,
Giomer Beautifil Injectable A Bis-GMA, TEGDMA, Aluminofluoro-borosilicate glass, Shofu Inc,

DL-Camphoroquinone, Others Kyoto, Japan

UDMA, TCB, TEGDMA, TMPTMA, SrF,
Compomer Dyract® XP A2 Strontium-alumino-sodium-fluoro-phosphor-silicate glass,
Camphoroquinone

Dentsply DeTrey Gmbh,
Konstanz, Germany

Bis-GMA, UDMA, TEGDMA, Bis-EMA, Silica filler, 3M Dental Products,

H H H ™
Composite Resin Filtek™ Z350XT A2 Zirconia filler, Zirconia/silica cluster filler St. Paul, MN, USA
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Table 2. Fluoride release from each group for experimental period

J Korean Acad Pediatr Dent 44(2) 2017

Day 1 3 7 14 21 28
Group  (ppm, Mean £ SD) (ppm, Mean £ SD) (ppm, Mean £ SD) (ppm, Mean £ SD) (ppm, Mean £ SD) (ppm, Mean + SD)
BI 0.198 + 0.038 0.212 + 0.030 0.271 + 0.019 0.362 + 0.020 0.379 + 0.016 0.373 + 0.021
BI-AD 0.000 0.000 0.009 £ 0.005 0.004 + 0.003 0.000 0.000
XP 0.447 £ 0.053 0.779 £ 0.076 1233 + 0.118 1.727 + 0.085 1713 + 0.210 1469 + 0.067
XP-AD 0.000 0.000 0.030 £ 0.014 0.079 £ 0.037 0.081 £ 0.059 0.083 £ 0.045
z 0.000 0.000 0.000 0.000 0.000 0.000
Z-AD 0.000 0.000 0.000 0.000 0.000 0.000
A B
[ £
Time (day) Time (day)

Fig. 3. Daily fluoride release for 28 days. A. Group BI, XP Z. B. Group BI-AD, XP-AD, Z-AD.

Table 3. Cumulative fluoride release of each group for 28 days

Material Beautifil Injectable Dyract® XP Adhesive Effect Material Effect Interaction Effect
Treatment (ppm, Mean + SD) (ppm, Mean + SD) (p value) (p value) (o value)
No Adhesive 1.794 + 0.110 7.368 + 0.308 . . .
) 0.000 0.000 0.000
Adhesive 0.013 + 0.006 0272 + 0.148

Two-way ANOVA (*: p < 0.05)

ppm, XP-AD &2 0.272 ppm2 2 96.3%2| FE|& HALE B
Ch A Eot WAK M oL M2 £H 24 92l
Qobi 7| 93t O ALK SALEN At HEHE AR
AD 22 X}O|QHZ A}3t Bl BI-AD 20 H|3j 52 =& £
A Q2| 2ol M=o et ZEMOl Dyract® XP7t Xt0| 2
O Ol Beautifil Injectable 2L} QO3 &2 =X 24 2|

2 oIl SICHp < 0.05). =8t XP Bl £ &£t XP-AD, BI-AD

>|
L
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=0| g4 =8 24 RElFS 2o|H YAHA X0l wet =
H 24 REIF0| RSt *e AS =S < 0.05). &Y
2ot MAH M8 o5 M2 nsZEE(Interaction effect) S A|
®olot ¢S E20(p < 005), =0 w2 AN H8o=2
o3t B0 MZ CHE S BHOI8H9iCHTable 3). 282 S0tol
£HYY FH 24 92y Jgn2 BHACKFG. 4)
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Fig. 4. Cumulative fluoride release for 28 days. A. Group B, XP, Z. B. Group BI-AD, XP-AD, Z-AD.
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