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Abstract

Objective: To evaluate compressive strength (CS) and ability to release fluoride (CumF) of dental
cements containing fluoride. The correlation between compressive strength and fluoride release in 24 h
also is studied.

Materials and Methods: Fluoride containing dental cement used in this study are Zinc Phosphate
cement (ZnP), Polycarboxylate cement (ZnPoly), Conventional glass ionomer cement (GIC) and Resin-
modified glass ionomer cement (RMGIC). CS was evaluated following International Standard Organization
(ISO 9917-1:2007) by universal testing machine (LLOYD instrument, England). Cumulative fluoride ions
(CumF) were determined by Fluoride lon Selective Electrode (F-ISE) (HI-4110 electrode and HI-5222-02
meter, HANNA instruments, UK). Data analysis were performed by using one-way ANOVA, Scheffe's
Method (p<0.05) and correlation between the two properties.

Results: The average compressive strength of cement is between 45-165 MPa and the average
of fluoride release in 24 hours is between 2.3-7.9 ppm. From the statistical analysis found that the GIC
with improving of glass hybrid had the highest compressive strength (165 MPa) while the fluoride release
at 24 h of RMGIC was significantly lower than all cement groups (p=0.00). The fluoride release at 24 h of
GIC was significantly higher than all cement groups (p=0.00). A negative linear correlation was found
between the compressive strength and fluoride release (r = -0.698).

Conclusions: CS of fluoride containing cements had an inversely variation to the fluoride releasing.

Keywords: Dental cement, Compressive strength, Fluoride release
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2NN 1 0. TanWamWaBLuue (Zinc phosphate cement, ZnP) . TINWaRASUBNTIAATING

(Polycarboxylate cement, ZnPoly) . nana lalaluinasosiaaaduindmsifuasunanuaiuiilauia
(EQUIA Forte® Fil)

M3UsziinaMuudInsInanan (Compressive Strength)
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130103 50 UaRFAT LﬁU%%G’I%l%ﬁﬂ’JUQ&JQM%Qﬁ (Contherm Incubator Digital Series; Contherm Scientific
Ltd, New Zealand) 37 sseniaaifos tiwna 24 1alug dauhaniadianmngaalsd (ppm) Tagrintiaivn
nMsuTdudiundasnsduasazaoiWinefdmsuUsuanunssleasw (Total lonic Strength Adjuster
Buffer : TISAB IIl) Lﬂu@ﬁmU’LuﬂwﬁLﬂﬁmﬂlﬁlﬁiﬁmquQaa"h@?ﬁﬁmmgnﬁaaﬂ%mm 5 IaRAAT
dawhmsiadianmngeslsdvinnssenifisuiiangealsduuuiaiasin (HI-4110 HANNA FLUORIDE
COMBINATION ION SELECTIVE ELECTRODE (ISE) HANNA instruments, UK) faza1sazatangaalse
¥19337% (Fluoride Standard) aMTNTH 1,10 4az 100 ppm mmfuﬁ']mﬁ@ﬂ%mmwQaa‘ls@i(@i”aﬂﬁ'ﬁ"ﬂ
Wgaavh@ir LLa:Lﬂéaaﬁmas‘fﬂv\Igaa"Li@i’ (HI-5222-02 Research Grade pH/ORP/ISE/Temperature Meter,
HANNA Instruments, UK) LLafzﬁwmmﬁwmﬁsﬂ%mmﬂgaa%ﬁamuﬁ 24 ﬁﬁlmmaa%mu@ﬂuu@ia:mju

NM3ANZATayaNIEDa

ihdaioanuudiusineda LLa:ﬂ"}miﬂa@ﬂdawlgaa%@‘iuu@ia:nq’mm?mm:ﬁwamaaﬁﬁ
lasldn1siiassianundsUsiwuuuniai@on (One-way ANOVA) wazidSauifisuainunandidvas
@hl,aﬁmzwj'wnq'm”aﬁﬁmaaL%WLW (Scheffe's Method) fi3zaUAINLTasinTaas 95 (p<0.05)
LazILATEAERFAUNUT (Correlation Analysis) lasldafi 2 aauuy n1snanasldsLdw (The Linear
Regression) wasANauUsAnanaunusuuuLRe$au (Pearson Product-Moment Correlation Coefficient, r)
mmﬂamaa:@‘ﬁ'mé’wﬂizﬁﬂﬁ%ﬂé’uw"’ufmaamjwﬁmma Tagsn r Mduuan wansfsmsdanusuwusng
T lufiemadoani uazdn r Mdusumsdanusunusnwlylwiansaseiudny uazdsadudaulszans

FRRUNUTLINOUBNIZAURIDUMAVDIANNFNANWS Lo ltlUsunsy IBM SPSS Statistics Version 24

A1319N 1 LRAITLUUALARZTAA gﬂl,mumﬂ%mu LazgInlIznay

FwANI9N1IA suny dmilsznay 2AIEIN LAANAR
UIBNHHER m3lFm (P;Powder, L;Liquid) PIL (g/g)
1. nawlalalwaway aadanfia  P: Fluoro-alumino-silicate glass 1.8/1.0 1702271
(Fuji I™) fmpaaﬁ?u L: Polyacrylic acid

GC Corp., Japan

2. whunadvhwodnanslalaly  d5qiasiu  P: Aluminum-silicate glass, pigments 3.2/1.0 1704241
was a@qﬂﬁu L: Polyacrylic acid, distilled water,
(Fuji 11™) hydroxylmetyl methacrylate

GC Corp., Japan

o 2 2 X
3. uwfuwadvhsenanalalaly  J&giasdu  P: Fluoro-alumino-silicate glass 3311.0 1706141

was a@;qﬂﬁu L: HEMA, Distilled water, Polyacrylic acid,
(Fuji Il LC capsule™) Tartaric acid, Camphorquinone

GC Corp., Japan

4. naalalaluiwas 789389W% P Fluoro-alumino— 3.6/1.0 1704041
(Fuji IX™) JwqaaWu  silicate glass, polyacrylic acid powder,
GC Corp., Japan iron oxide, titanium dioxide
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P: polyacrylic acid aqueous solution,

distilled water, tartaric acid

5. nanalalaluiuad 189389W% P Fluoro-alumino-silicate glass, 36/1.0 1708012
(Fuji IX GP Extra capsule™) 'S'a%sm: Polyacrylic acid
GC Corp., Japan L: Polyacrylic acid
Distilled water, Tartaric acid, Polybasic
Carboxylic acid
6. naarlalalmuas JaquInie  P: Fluoro-alumino-silicate glass, 3.011.0 1701241
(EQUIA® Forte Fil) polyacrylic acid, iron oxide
GC EU., Leuven Belgium L: Polybasic carboxylic acid, water
7. Sannamwadiunug aadanfia  P: Zinc oxide, Magnesium oxide, Other 1.5/1.0 031701
(Hybond Zinc phosphate ’Jba@‘]iad‘lﬁyu oxide, Silica, tannin fluoride
cement) L: Phosphoric acid, Water, Aluminium
SHOFU INC., Japan phosphate, Aluminum, Zinc
8. waAMUanTIaaDLIUd miL%a&Jﬁﬂ P: Zinc oxide, Magnesium oxide, Barium 1.5/1.0 031701
(Hybond Polycarboxylate ’J”aepadﬁyu oxide, tannin fluoride

cement)

SHOFU INC., Japan

L: Polyacrylic acid, Other carboxylic acids
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Twvafinaalalolwuaifaundndnsdunouialause (EQUIA Forte®Fil) IWaanuudiusanadagiga
(165 wnzaana) lasdaSoufisuiusduuednodnanaloleluwasSians (Fuji il LC capsule™)
wuin'lduandranunisadia (p=0.11) uanmnfrl,ﬁaL‘ﬂ%'muLﬁﬂummmwﬁaLLNﬂﬂé"@my’luﬂQNﬂma
vl,aIaT,uma%‘ﬁmu@%ﬁ@ﬁi@smzﬂu woinaalelaluwafGuudasduuuuaesin nauda (Fuji IX
GP™) ﬁmmmuﬁaﬂﬂﬁﬂﬁ@%ﬂdwmemﬂsga HENAIBLATEY (Fuji X GP capsule™) atinidtudnamy
(p=0.00) lumm:ﬁnﬁjmiﬁ'ﬁuwaﬁmm‘ﬂmavlaIaIuLaJa?ﬁuwﬁmuaawm wandla (Fuji Il LC™) fdnaanu

o o @

LL‘ﬁx‘iLLiGﬂ@gﬂﬁﬁﬂiﬁLLUULLﬂU?a (Fuji Il LC capsule™) ashslifiviudan (0=0.835)

n: 1 A' 1 d' 1 I3 s 1 Kt:i
@199 2 duadsuazdudonuwinaiginveddianuudsusinadausznislaaddesvgaalian
24 531409

Materials Compressive strength (MPa)  Cumulative fluoride release(ppm)
Mean (S.D.) Mean (S.D.)

Fuji I 56 (3.1)° 7.5 (0.18)°

Fuji Il LC™ 154 (2.7)° 2.3 (0.12)°

Fuji Il LC capsule™ 158 (4.5)"° 2.3 (0.14)°

Fuji IX GP™ 103 (2.3)° 7.9 (0.22)

Fuji IX GP Extra capsule™ 143 (3.4)° 5.5 (0.17)°¢
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EQUIA Forte® Fil capsule 165 (4.0)° 2.7 (0.06)°
Zinc phosphate cement 45 (2.7)f 5.1 (0.25)°
Polycarboxylate cement 54 (2.0)7 5.9 (0.34)°

Mean with difference letters (a,b,...) in the same row were significantly difference (p<0.05).
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