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Effect of Grape Seed Extract on Bond Durability to
Sodium Hypochlorite-treated Dentin
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Abstract

Objective: To evaluate the effect of proan-
thocyanidin solution, which was extracted from
grape seed, on microtensile bond strength and bond
durability to sodium hypochlorite-treated dentin.

Methods: 48 human permanent molars were
used in this study. A flat dentin surface was pre-
pared by slicing horizontally parallel to the oc-
clusal surface at 1 mm below the lowest level of
the dentino-enamel junction. The specimens were
divided into four groups. Groupl, the dentin sur-
face was rinsed with normal saline. Group 2, the
dentin surface was treated with 5.25% sodium
hypochlorite for 30 seconds. Groups 3 and 4, the
dentin surface was treated with 5.25% sodium hy-
pochlorite for 30 seconds, followed by 10% or 15%

proanthocyanidin solution for 15 seconds, subse-
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quently. All dentin specimens were rinsed with
water and gently air dried, then were bonded with
self-etch adhesive (Clearfill™ SE bond) following
the manufacturer’s instructions and resin compo-
site (Clearfil™ AP-X Esthetics) were built up.
After 24 hours water storage, all specimens were
cut into hour-glass shape, which had a bonded
surface area of 1 mm? approximately. Each group
of specimens was divided into three subgroups
by storage time; subgroup 1: microtensile bond
strength was tested immediately; subgroups 2 and
3 were subjected to 2,500 and 5,000 cycles of ther-
mocycling respectively. The microtensile bond
strength of all bonded specimens was measured at
a cross-head speed of 1 mm/min. All bond strength
data were statistically analyzed using one-way
ANOVA and Tamhane’s multiple comparison (p
<0.05)

Result: Considering the 24 hours water stor-
age and 2,500 cycles of thermocycling subgroups,
the mean value of microtensile bond strength in the
groups treated only with sodium hypochlorite were
significantly lower than those in all other groups.
There were no significant difference between the
groups treated with 10% and 15% proanthocyan-
idin solution and non-treated groups. However,
after 5,000 cycles of thermocycling, there was no
significant difference in the bond strength between
all the treatment groups.

Conclusion: Using of 10% and 15% proan-
thocyanidin solution for 15 seconds on sodium hy-
pochlorite-treated dentin could improve microten-
sile bond strength of self-etch adhesive after 24
hours storage time and bond durability after aging

by thermocycling for 2,500 cycles.

Keywords: sodium hypochlorite, microtensile,

bond strength , proanthocyanidin , bond durability
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Figure 2 Hour-glass specimens preparation
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Table 1 Compositions and Instructions of adhesive and restorative material

Materials Batch No. Compositions Procedures
Clearfil™ SE bond 081192 | Primer: MDP, HEMA, hydrophilic Apply primer for 20 s;
(Kuraray Noritake dimethacrylate, DL-Camphorquinone, gently air dry; Apply
Dental Inc., Japan) N,N-Diethanol-p-toluidine, water bonding agent; light

Bonding agent: MDP, Bis-GMA, cure for 10 s
HEMA, hydrophobic dimethacrylate,
DL-Camphorquinone, N,N-Dietha-
nol-p-toluidine, Silanated colloidal silica
Clearfil™ AP-X 1202EA | Resin: Bis-GMA, TEGMA, DL- Depth of cure
Esthetics (Kuraray Camphorquinone, photoinitiators, (shade A2) 2.0 mm;
Noritake Dental Inc., accelerators, pigments Filler: silanated | light curing time
Japan) barium glass, silanated silica, silanated | (LED) 20 s
colloidal silica
Abbreviations: MDP: 10-methacryloyloxydecyl dihydrogenphosphate; HEMA: 2-hydroxyethyl
methacrylate; Bis-GMA: bisphenol A diglycidyl methacrylate; TEGDMA: triethyleneglycol
dimethacrylate.
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Table 2 Mean values and standard deviations of microtensile bond strength

Dentin surface treatment

Duration
Thermocycling (cycles
24 e yeling (cycles)
2,500 5,000

No treatment 37.25*+5.50 (1)

20.22° + 1.86 (5) 13.57%9+2.20 (9)

NaOCl 21.76° +2.81 (2)

10.39%¢ & 1.92 (6) 9.12°+ 1.86 (10)

NaOCl +10%PA 32.80*+3.22 (3)

19.41°+2.26 (7) 11.74%¢ £ 2.48 (11)

NaOCI + 15%PA 29.67% + 4.42 (4)

17.98%¢ + 3.56 (8) 10.17¢ +2.01 (12)

e - NaOCl fis loiisulaluanelsifora: 5.25, PA Ao lusueulslunisu

- FapfiszyMelIaUAD NI BIRYTDINUAINARDY

- fgnwIENALANAIANnINEfsARREANULTIuIsERRALUUAYIZAUIaMALARMSABE 0T ALY

NIFDR (p<0.05)
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NoTx 24 (1)

NaoCl 24 (2)
NaOCI+10%PA 24 (3)
NaOCH15%PA 24 (4)

No Tx 2,500 (5)

NaOCl 2,500 (6)
NaOCH10%PA 2,500 (7)
NaOCH15%PA 2,500 (8)
No Tx 5,000 (9)

NaOCl 5000 (10)
NaOCH10%PA 5,000 (11)
NaOCH15%PA 5,000 (12)

Failure mode
w1 Adhesive
m2. Cohesive in dentin
3. Cohesive in resin composite
w4, Mixed
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Figure 3 Percentages of failure mode
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Figure 4 Molecular structure of Proanthocyanidin
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