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Abstract
Objective: To evaluate the effect of desensitizing
toothpaste and/or mouthwash, which contains Pro-
Argin or Novamin on the microtensile bond strength
of etch-and-rinse or self-etch adhesive to dentin.
Material and methods: Fifty extracted human
molars were used in this study. A flat dentin surface

was prepared by slicing horizontally parallel to the
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occlusal surface at 1 mm. below the DEJ. The samples
were randomly divided into five main groups (n=10).
Groupl, samples were brushed with distilled water
(negative control group). The samples in four other
main groups were immersed in 6% citric acid solution
for 1 minute and then treated as follows; Group2 -
samples were brushed with distilled water (positive
control group), Group3 and Group5 - brushed with
toothpaste containing Pro-Argin and Novamin
respectively, Group4 - brushed with toothpaste
containing Pro-Argin as Group3 and immersed in
Pro-Argin contained mouthwash for 30 sec.
Toothbrushing was performed for 1 minute twice a
day. All procedures were repeated for 14 days. The
samples were stored in artificial saliva at 37°C after
treatment cycles. In each main group, samples were
split into two subgroups for composite build-up
bonded with Optibond™ FL or Clearfil™ SE Bond.
After stored in distilled water at 37°C for 24 hours,
all samples were trimmed into hourglass shape with
1 mm’bonding area approximately. The microtensile
bond strength test was performed using a universal
testing machine at cross-head speed of 1 mm/min.
Data were analyzed by one-way ANOVA with
Dunnett’s T3 test and independent sample t-test
(p<0.05).

Results: The microtensile bond strengths of
both dental adhesive systems to dentin treated by
desensitizing toothpaste and/or mouthwash containing
Pro-Argin and Novamin were significantly lower
compared with control groups, with the exception of
Clearfil™ SE Bond, which had no significant
difference between the dentin treated by toothpaste
containing Pro-Argin to the control groups. For the
dentin treated by toothpaste containing Pro-Argin
and Novamin, the bond strength obtained with

Clearfil™ SE Bond was significantly higher compared
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with Optibond™ FL.

Conclusions: The use of desensitizing toothpaste
and/or mouthwash containing Pro-Argin or Novamin
resulted in the mineral depositions on dentin surface
and showed the negative effect on bond strength of
dental adhesives. Clearfil " SE Bond exhibited higher
bond strength to dentin treated by toothpaste
containing Pro-Argin and Novamin compared with
Optibond™ FL. This might be due to the mineral
depositions that occur on dentin surface would be
able to resist the phosphoric acid etchant, which has
a possibility to interfere the resin adhesion. Moreover,
Clearfil™ SE Bond promoted the bond strength
regarding chemical interaction between the functional
monomer and inorganic ions within the mineral
depositions.

Keywords: Pro-Argin, Novamin, toothpaste,

mouthwash, microtensile bond strength
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Tabel 1

Compositions and applications of toothpastes and mouthwash

Product names and

manufacturers

Compositions

Applications

Colgate” Sensitive Pro-
Relief™ toothpaste

Arginine 8%, Calcium carbonate, Aqua, Sorbital,
Bicarbonate, Sodium Lauryl Sulphate, Sodium
Monofluorophosphate (1450 ppmF-)

Brush twice daily.

Colgate” Sensitive Pro-
Relief™ mouthwash

Methylisothiazolinone

Arginine 0.8%, Water, Glycerine, Sorbitol, Propylene
Glycol, Tetrapotassium Pyrophosphate, PEG-40,
Hydrogenated Castor Oil, L-Arginine, Aroma, PVM/
MA Copolymer, Polysorbate 20, Menthol, Tetrasodium
Pyrophosphate, Benzyl Alcohol, Sodium Fluoride (225
ppm F), Sodium Saccharin, Citric Acid,

Use 20 ml. of mouthwash;
rinse for 30 s twice a day.

Recommended to use after
brushing with Colgate”
Sensitive Pro-relief™
toothpaste and a gentle
toothbrush.

Sensodyne” Repair and
Protect toothpaste

Glycerin, PEG 8, Silica, Calcium Sodium
Phosphosilicate (NOVAMIN), Aroma,
Cocamidopropyl Betaine, Sodium
Monofluorophosphate, Titanium Dioxide, Carbomer,
Limonene, Sodium Saccharin, Sodium
Monofluorophosphate 1.08% w/w (1450 ppmF-)

Brush twice daily.
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Table 2 Trade names, manufacturers, compositions and application techniques of bonding agents

Product names and Compositions Application techniques
manufacturers
Optibond™ FL Etchant: 37.5% phosphoric acid Etch dentin for 15 s; rinse for 15 s;
(KERR Co, CA, USA) Primer: 2-Hydroxyethyl methacrylate (HEMA), | apply primer with light scrubbing
Batch No. 5372636 Glycero-phosphate dimethacrylate (GPDM), motion for 15 s; gently air dry for 5
Mono-2-methacryloyloxyethyl phthalate s; apply adhesive for 15 s; air thin
(MMEP), ethanol, water, initiators for 3 s; light cure for 20 s

Bonding agent: Bisphenol A Glycidyl
Methacrylate (Bis-GMA), HEMA, GPDM,
Barium-aluminum borosilicate glass, Disodium

hexafluorosilicate, Fumed silica (48% filler)

Clearfil™ SE Bond Primer: 10-Methacryloyloxydecyl dihydrogen Apply primer for 20 s; dry with
(Kuraray Noritake Dental Inc., | phosphate (MDP), HEMA, dI-Camphorquinone, | mild air flow; apply adhesive; light
Japan) Hydrophilic dimethacrylate, N,N-Diethanol-p- cure for 10 s.

Batch No. 000001 toluidine, Water

Bonding agent: MDP, Bis-GMA, HEMA,
Hydrophobic dimethacrylate, dl-
Camphorquinone , N,N-Diethanol-p-toluidine,
Silanated colloidal silica

AT 3 UAANTONGUNITNARDIVIIVUR

Table 3 A name of each experimental group

Group Dentin Treatment Adhesive
1 Brushed with distilled water Optibond™ FL
2 (Negative Control) Clearfil™ SE Bond
3 Citric acid Optibond™ FL
Brushed with distilled water ™
4 . Clearfil " SE Bond
(Positive Control)
5 Citric acid Optibond™ FL
Brushed with toothpaste containing Pro-Argin ™
6 (Pro-Argin) Clearfil ™~ SE Bond
7 Citric acid Optibond™ FL
Brushed with toothpaste containing Pro-Argin
8 Immersed in mouthwash containing Pro-Argin Clearfil™ SE Bond
(Pro-Argin + MW)
9 Citric acid Optibond™ FL
Brushing with toothpaste containing Novamin
10 Clearfil™ SE Bond

(Novamin)
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Table 4  Mean and standard deviation of microtensile bond strength

Adhesive Microtensile Bond Strength (MPa)
Dentin Treatment Optibond™ FL (OP) Clearfil™ SE Bond (SE)
Negative Control 48.64 +4.77 " 43.93 +3.23 "%
Positive Control 5278 +3.71 " 51.14+5.56 ™
Pro-Argin 41.58 +3.86 4579 £5.87 A,
Pro-Argin + MW 31.38+£3.85% 23.96 +3.69 >
Novamin 33.77 +2.86 36.13+3.84 ¢

Slgnlﬁcant difference is represented by different letters within column and numbers within row (p<0.05)
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Figure 1 Diagram showes the number and percentage of failure modes in each group.
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Figure 2 Scanning electron micrographs of each surface treatment (x10,000); arrow = mineral deposits (A: Negative

control, B: Positive control, C: Pro-Argin, D: Pro-Argin + MW, E: Novamin)
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manndesganssaiBidnnseusyUaeanTImuansanYaMsianseuRuiettunnngy (x10,000 1917) (A: gy
Negative control, B: ﬁé?iil Positive control, C: ﬂZjJJ Pro-Argin, D: f)@'i/ Pro-Argin + MW, E: f}éj'.il Novamin, 1 =
nsanaanasn, 2 = ueuswesitnuunse)

Scanning electron micrographs of etching pattern of each surface treatment at (x10,000) (A: Negative control,

B: Positive control, C: Pro-Argin, D: Pro-Argin + MW, E: Novamin, 1 = phosphoric acid, 2 = acidic primer)
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Figure 4 Scanning electron micrographs of opening

dentinal tubules after an immersion in 6% citric

acid solution for 1 minute (x3,000)
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