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Effect of water storage on the fracture toughness of

dental resin cement used for zirconia restoration
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Purpose: The aim of this study was to compare the fracture toughness of currently available resin cements for zirconia restorations and evaluate the effect of water storage on
fracture toughness of those resin cements. Materials and methods: Single-edge notched specimens (3 mm X 6 mm X 25 mm) were prepared from three currently available
dual cure resin cements for zirconia restorations (Panavia F 2.0, Clearfil SA luting and Zirconite). Each resin cement was divided into four groups: immersed in distilled water
at 37 for 1 (Control group), 30, 90, or 180 days (n=5). Specimens were loaded in three point bending at a cross-head speed of 0.1 mmy/s. The maximum load at specimen fail -
ure was recorded and the fracture toughness (Kic) was calculated. Data were analyzed using one-way ANOVA and multiple comparison Scheffé test (=.05). Results: In con-
trol group, the mean Kic was 3.41 £ 0.64 MN -m* for Panavia F, 2.0, 3.07 & 0.41 MN -m** for Zirconite, 2.58 + 0.30 MN -m™* for Clearfil SA luting respectively, but sta-
tistical analysis revealed no significant difference between them. Although a gradual decrease of Kic in Panavia F 2.0 and gradual increases of KIC in Clearfil SA luting and
Zirconite were observed with storage time, there were no significant differences between immersion time for each cement. Conclusion: The resin cements for zirconia restora-
tions exhibit much higher Kic values than conventional resin cements. The fracture toughness of resin cement for zirconia restoration would not be affected by water storage.
(J Korean Acad Prosthodont 2014,52:312-6)
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Table 1. Experimental materials investigated

fluoroethylene (PTFE)-lined brass 2= 2 o] &3}o] | 2= g ch
A H e AA A F7]=3mm X 6mm X 25mme] 2 -§HH| 3
gjo]m, 3mm Zo] o] 2 o] Al A Tl ol A
WA PAE AT 522 &) A2 529 Fof straight-
edged scalpel blade=S ¥ o] &4 =it} Blade edge2] Wk &
03 um B0} 2A| @A = 1 ™, notche] WHake- x| €] o]
T2 8HA A = At

Panavia F 2.02} Clearfil SA luting= A Z2A}2] 2] A of] w2} 2] &
£ £ £ 54 2ol TSIt Zivonies] 45 7]
Al AT £ ol oA 4 e vl 2 EqERA
WZ5)7] wlo] H2 B FSAST 1 5 B2 430
g WS Fysta g Hd 2402 gL 7 1 9d T/
el gol 52 o9 dR A EZ} whA] oA 8t
2t} 12 21 - (Halogen Curing Light, 3M ESPE, Elipar 2500, St.
Paul, MN, USA)Z- ©]-8-51c] Al 9] 7} j o] Al - 0 2 1o
247+ 60 23 1 2A| Sk Th Al o] A shEH Eetol &
o] g&3dte] EEE Fallgt F A YA AlAS AAT T A
A ol A] bladeE- A A 3} T}

2R A EE 22 ) €] oF9] g o2 vbro] 19 Bt
AL Y2TFO R 511,30Y,90%, 1809 FF37C ZHS
B AL AP 7O R 519 tHn=5). RE AHL A
7] (Instron, 3345 series, Norwood, MA, USA)E- o] -&-5}o] 18C L] &
£9} 50%2] o FEollA A E A= Al stk Al
220mm A& FaL oA Y= F i o] A 5ol AlH
o A& A 2HA AAAZ T, 2 A|HS G5 FH el
Al o] do] Bk tial 2740 2 0.1 mm/s S 5pdo] o
ofd Wj7b4] & 7tetith. 34 g wj o] o st ] &3t
of, ofefj o] F21 = o] -&-ste] 9 Q1 (Kie)E AR T

K= [3PL/BW"]Y

P =rpeak load at fracture; L = length; B =width; W= height; and Y=
calibration functions of given geometry (1.93[a/W]"? 3.07[a/W]* +
14.53[a/WT? 25.11[a/W]™ +25.80[a/W]?)

E7) 541 & SPSS(version 19, SPSS Inc., Chicago, IL, USA) & 71
B ol galH QUBAEA R BT AR L ThE
BA Scheffé testS Al-&-ato] -F-2] 45 0052 EA k9t 3k
AL B8] 21713} Kee] WEbe] JHA S o}
Hokth

Resin cement Lot No. Curing mode Resin matrix Manufacturer

Panavia F2.0 00536A Dual cure MDP Kuraray medical Inc., Okayama, Japan

Clearfil SA luting 00251A Dual cure MDP Kuraray medical Inc., Okayama, Japan

Zirconite 4157 HQBARCZ Dual cure UDMA BIM laboratories Ltd., Or-Yehuda, Israel
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Table 2. Mean and standard deviation in parenthesis for Kic (MN -m'®) of three resin cements at 1 day, 30 days, 90 days and 180 days immersion in distilled water

. Water storage (day)

Bzl 1 (Control) 30 90 180
Panavia F 2.0 341 (0.647° 361 051y 256 (0.19)" 319(0.17)
Clearfil SA luting 258 (0.30)" 278 (0.20)° 253 (045)° 285 (0.38)°
Zirconite 307 (041y< 3.09(0.38)° 356 (0.70)° 379 (0.55)

Means with the same lower-case letter in each column were not significantly different (P>.05).

Means with the same upper-case letter in each row were not significantly different (P>.05).
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