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Abstract

The aims of this study were to evaluate and compare the effects of a desensitizing agent containing
glutaraldehyde and HEMA (Gluma® Desensitizer, Heraeus Kulzer, Hanau, Germany) on microtensile bond strengths
of resin composite to dentin before and after thermocycling. The buccal surfaces of ninety-six human molar crowns
were ground flat, exposing dentin. The teeth were then randomly divided into two groups: no used and used of
Gluma® Desensitizer. Each group was randomly divided into three groups before core build-up with resin composite
(Premise, Kerr, Orange, CA, USA) corresponding to adhesive system: 1. Optibond® FL (Kerr, USA) 2. ClearfilTM SE
Bond (Kuraray, Japan) 3. ScotchbondTM Universal Adhesive (3M ESPE, ST Paul, USA). The samples were sectioned
into four specimens with 1x1x8 mm?®. For each adhesive, half of the specimens were subjected to microtensile
bond strength testing at a crosshead speed of 1 mm/min after 24-h water storage. The other half was subjected to
thermocycling x 5,000 prior to testing. The data were analyzed using two-way ANOVA and Tukey’s multiple comparison
tests with significance p<0.05. Microtensile bond strength was statistically significantly decreased after the application
of Gluma® Desensitizer in all adhesive systems and after thermocycling. In 24-h water storage group and no used
of Gluma® Desensitizer: OF=63.47+6.96 MPa, C5=64.84+7.85 MPa and SU=53.72+5.80 MPa. In 24-h water storage
group and used of Gluma® Desensitizer: OF=58.95+6.86 MPa, CS=47.26+5.48 MPa and SU=48.04+4.61 MPa. In
thermocycling group and no used of Gluma® Desensitizer: OF=53.94+6.62 MPa, C5=48.76+6.99 MPa and SU=43.96+5.66
MPa. In thermocycling group and used of Gluma® Desensitizer: OF=51.98+6.75 MPa, C5=40.27+4.83 MPa and

SU=42.66+5.41 MPa. The use of Gluma® Desensitizer reduces bond strengths of resin composite to dentin.

Keywords: Desensitizing agent, Glutaraldehyde, Microtensile bond strength
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Table 1 The compositions, application steps and manufacturers of the materials used in this studly.

Material Composition

Application

Gluma® Desensitizer Glutaraldehyde,

1. Apply on dried dentin and leave for 30 to 60 sec.

(Heraeus Kulzer, Hanau, Germa- hydroxyethylmethacrylate (HEMA), py- 2. Apply air until the fluid film has disappeared.

ny) rogenic silica, water, dye

Optibond® FL
(Kerr, Orange, CA, USA)

water, initiators

1. Etchant: 37.5 % phosphoric acid
2. Primer: HEMA, GPDM, MMEP, ethanol, rinse thoroughly for 15 sec, and air dry for 3 sec, do not

3. Rinse with water.

1. Etch dentin with 37.5 % phosphoric acid for 15 sec,

desiccate.

3. Bonding agent: Bis-GMA, HEMA, GPDM, 2. Apply primer with light brushing motion for 15 sec,

barium-aluminum borosilicate glass, air dry for 5 sec.

disodium hexafluorosilicate, fumed sili- 3. Apply adhesive with light brushing motion for 15 sec,

ca (48 % filler)

air thin for 3 sec.

4. Light cure for 20 sec.
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Table 1 The compositions, application steps and manufacturers of the materials used in this study.

Material

Composition

Application

Clearfil™ SE Bond (Kur-
aray, Tokyo, Japan)

Scotchbond™ Universal
Adhesive
(3M ESPE, ST Paul, USA)

Premise

(Kerr, Orange, CA, USA)

1. Self-etching primer: HEMA, hydrophilic
dimethacrylate, 10-MDP, toluidine, cam-
phorquinone, water

2. Adhesive: Silanated silica, bis-GMA, HEMA,
hydrophilic dimethacrylate, 10-MDP, tolui-

dine, camphorquionone

Adhesive: MDP phosphate monomer, di-
methacrylate resins, HEMA, meth-
acrylate-modified polyalkenoic acid copol-

ymer, filler, ethanol, water, initiators, silane

Bis-EMA, TEGDMA, Prepolymerized filler,

barium glass, silica nanoparticles (0.02-0.4

1. Apply primer to tooth surface and leave in place for 20
sec, dry with air stream to evaporate the volatile ingredients.
2. Apply adhesive and create a uniform film using a gentle
air stream.

3. Light cure for 10 sec.

1. Scrub adhesive for 20 sec on dentin .
2. Gently air thin for 5 sec.
3. Light cure for 10 sec.

Light cure for 20 sec.

um); filled 84 % by weight

GPDM = glycerol phosphate dimethacrylate
10-MDP = 10-methacryloyloxi-decy!-dihydrogen-phosphate
Bis-GMA = bis-phenol-A-bis-(2-hydroxy-3-methacryloxypropylether
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Figure 2 Experimental design (OF: Optibond® FL, CS: ClearfilTM SE Bond, SU: ScotchbondTM Universal Adhesive, G: Gluma® Desensitizer)
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Table 2 Mean and Sd of microtensile bond strength.

Microtensile bond strength Mean + Sd (MPa)

Adhesive
No Gluma Gluma
system

Immediate Thermocycling Immediate Thermocycling
OF 63.4743+6.9609" 53.9466+6.6257% 58.9520+6.8618" 51.9874+6.7578%
cs 64.8417+7.8522" 48.7680+6.9978 47.2623+5.4860° 40.2798+4.8392%
SuU 53.7276+5.8063% 43.9620+5.6660% 48.0438+4.6147 42.6694+5.4193%
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Table 3 Failure modes of debonded specimens.

Mode of failure (amount / percent)

Adhesive ) .
system Gluma Time Adhesive failure Cohesive failure in Cohesive failure in Mixed failure
dentin composite
NG 9/ 30 - 4/13.33 17/ 56.67
oF T 7/2333 - 4/13.33 19/ 63.33
G | 9/30 - 5/16.67 16 / 53.33
T 11/ 36.67 - 4/13.33 15/ 50
NG | 12 /40 - 5/ 16.67 13/ 43.33
T 14 / 46.67 - 3/10 13/ 43.44
(@)
G | 14/ 46.67 - 2/6.67 14 / 46.67
T 13 /43.33 - 2/6.67 15/ 50
NG | 13/ 43.33 - 3/10 14/ 46.67
T 12/ 40 - 3/10 15/ 50
SU
G | 12 /40 - 2/6.67 16 / 53.33
T 15/ 50 - 3/10 12/ 40

Uniasal

nguiduansanamezidenituiivszneusongania
Alan (glutaraldehyde) luliinusovay 5 wazlansondioda
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Figure 3 SEM image (x 5,000) of the dentine surface after using 10% polyacrylic acid to removed smear layer and exposed dentinal

tubule.
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