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Resumo
Objetivo: avaliar o efeito do peróxido de 
hidrogênio a 35% (HP 35%) associado a diferentes 
concentrações de nanohidroxiapatita (nHA) sobre 
a efetividade clareadora do esmalte superficial, 
dentina profunda e da força de adesão ao esmalte. 
Material e Métodos: Cinquenta espécimes 
bovinos (5x5x2mm) foram divididos 5 grupos (n = 
10): sem clareamento (controle negativo); HP 35% 
(controle positivo); HP 35% + nHA 5%; HP 35% 
+ nHA 10%; e HP 35% + nHA 15%. Três sessões 
de clareamento de consultório foram realizadas. A 
análise de cor foi realizada na superfície do esmalte 
e na dentina oposta e os resultados expressos no 
sistema CIE L*a*b*. Depois disso, os sistemas 
adesivos foram aplicados no esmalte, e os blocos 
receberam uma restauração em resina composta. O 
teste microcisalhamento foi realizado 24 h após a 
restauração. Os dados foram submetidos à ANOVA 
e ao teste de Tukey (α = 0,05). Resultados: Para a 
análise de cor do esmalte, todos os grupos clareados 
diferiram estatisticamente do grupo não clareado. 
A adição de diferentes concentrações de nHA não 
interferiu com a eficácia clareadora para o esmalte 
e dentina. Para o microcisalhamento, não houve 
diferença entre os grupos. A taxa de falha adesiva 
do grupo HP 35% + nHA 10% foi menor do que 
o grupo HP 35% e similar ao controle negativo. 
Conclusão: a adição de diferentes concentrações 
de nHA em  PH 35% não interferiu na eficácia 
clareadora do esmalte e da dentina e não afetou 
a força de adesão do esmalte após o clareamento.

ABsTRACT
Objective: To evaluate the effect of 35% hydrogen 
peroxide (35% HP) combined to different concentrations 
of nanohydroxyapatite (nHA) on the effectiveness of 
dental bleaching (superficial enamel and deep dentin) 
and enamel bond strength. Material and Methods: Fifty 
bovine dental specimens (5x5x2mm) were divided into 5 
groups, according to the treatments (n = 10): no bleaching 
(negative control); 35% HP (positive control); 35% HP+ 
5% nHA; 35% HP + 10% nHa; and 35% HP + 15% nHA. 
Three in-office bleaching sessions were made. The color 
analysis was performed on the enamel surface and the 
opposite dentin, using a spectrophotometer. The results 
were expressed in the CIE L*a*b* system. After this, the 
adhesive system was applied to the tooth structure, and the 
dental specimens received a composite restoration. The 
microshear bond strength test was performed 24 h after the 
restoration. Data were submitted to ANOVA and Tukey’s 
test (α=0.05). Results: For the enamel color analysis, all 
bleached groups differed statistically from the unbleached 
group, with increasing L* values and decreasing b* values. 
The addition of different concentrations of nHA did not 
interfere with the bleaching effectiveness for the enamel 
and opposite dentin. For microshear bond strength, 
no statistically significant differences were presented 
between groups. The adhesive failure rate of the 35% HP 
+ 10% nHA group was lower than the 35% HP group and 
similar to the negative control. Conclusion: The addition 
of different concentrations of nHA in 35% of hydrogen 
peroxide did not interfere with the bleaching efficacy of 
enamel and deep dentin and did not affect the enamel 
bond strength after bleaching.
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INTRoDuCTIoN

The growing concern with aesthetics and 
the search for the perfect smile have made 

tooth whitening the treatment of choice for the 
removal of intrinsic and extrinsic stains. This 
treatment is considered relatively safe, effective 
and easy to perform [1]. Although tooth 
whitening is an effective treatment, adverse 
effects can be observed in the teeth, such as a 
reduction in the bond strength of restorations 
performed immediately after bleaching [2], 
increased enamel surface roughness [3] and 
morphological and structural alterations in the 
enamel [4] and dentin [5].

These changes are attributed to hydrogen 
peroxide–based agents that modify the organic 
and inorganic composition of the enamel [4]. 
Some remineralizing components, such as 
fluoride, calcium, amorphous calcium phosphate 
and hydroxyapatite are used to minimize 
adverse effects of bleaching treatments on the 
enamel [6]. These components are added in the 
bleaching gel to prevent demineralization of the 
enamel during bleaching and also to prevent or 
decrease dental sensitivity reported by many 
patients during and after bleaching treatment 
[7].

Hydroxyapatite (Ca10(PO4)6(OH)2) is a 
polyvalent ceramic that is biocompatible with 
human bone, skin and gingiva tissues and is 
found in tooth enamel in the form of crystals 
[8]. Synthetic hydroxyapatite mimics the 
morphology, composition and nano-dimensions 
of natural enamel apatite [8], and when reduced 
to nanomethane size, it can adhere to the surface 
of the tooth to cover grooves and pores on the 
enamel [9]. Due to the above characteristics, it 
can be used widely in dentistry for purposes such 
as protecting enamel caries, recurrent cavities 
and restored cavities; sealing grooves, pits and 
fissures in primary and permanent teeth and 
balancing the mineral loss caused by bleaching 
treatments [10]. Thus, hydroxyapatite has been 

associated with several dental products such 
as dentifrices, dentin adhesives, desensitizing 
agents and bleaching agents [10].

When added to bleaching gels, 
hydroxyapatite can increase the pH value 
due to its alkalinity, thus accelerating the 
formation of free radicals and facilitating 
the bleaching process [11]. In literature, it 
was also observed that the hydroxyapatite 
associated with hydrogen peroxide produces a 
greater bleaching effect when compared to the 
application of only hydrogen peroxide [12]. The 
hydroxyapatite associated with the bleaching 
gel also can prevent and minimize the loss of 
enamel mineral content during bleaching [13] 
and decrease demineralization by preventing 
the loss of enamel hardness [6].

The association of hydrogen peroxide with 
nanohydroxyapatite (nHA) may correspond to 
an innovative option to reduce post-bleaching 
demineralization; however, there are no studies 
that assess the effects of this association on 
bond strength and deep dentin whitening 
efficacy. Thus, this in vitro study evaluated 
the influence of 35% hydrogen peroxide (HP) 
containing different concentrations of nHA on 
the effectiveness of dental bleaching (superficial 
enamel and deep dentin) and enamel bond 
strength.

mATeRIAls AND meThoDs

Specimens preparation

Fifty freshly extracted bovine teeth were 
stored at 0.1% thymol. In a low-speed hand 
piece under constant water irrigation, the 
crowns were separated in the dentin-enamel 
junction using a double-faced diamond disc (KG 
Sorensen, Barueri, SP, Brazil). The blocks (5.0 
mm x 5.0 mm) were obtained from the middle 
third of the buccal surface using a metallographic 
cutting machine (Isomet 1000, Buehler) with 
diamond disc (4 “× 012 × 1/2, Buehler, Illinois, 
USA). These blocks were planned and polished 
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with the silicon carbide sandpaper granulation 
#600, #1200 and #2000. Subsequently, the 
enamel surface was polished with felts (TOP, 
RAM and SUPRA - Arotec, Cotia, SP, Brazil) 
associated with diamond pastes (1 and ¼ µm) 
to give the standard final thickness of 2 mm 
(1 mm of enamel and 1 mm of dentin) and 
patterned surface. All specimens were placed in 
an ultrasonic machine for 10 minutes (Marconi, 
Piracicaba, São Paulo, SP, Brazil) during all 
stages of specimens confection. The specimens 
were marked with a diamond bur (#1012, KG 
Sorensen, Barueri, SP, Brazil) in the side of each 
block to standardize the sample position in the 
spectrophotometer (Konica Mi¬nolta CM 700d, 
Japan).

Treatments Groups

The initial L* value of each sample was 
used to stratify and allocate specimens into into 
5 groups (n=10), in according to bleaching 
protocol:

- Negative Control: No bleaching, 

- 35% HP: Dental bleaching with 35% 
hydrogen peroxide (positive control)

- 35% HP + 5% nHA: Dental bleaching 
with 35% hydrogen peroxide with added 5% 
nanohydroxyapatite 

- 35% HP + 10% nHA: Dental bleaching 
with 35% hydrogen peroxide with added 10% 
nanohydroxyapatite,

- 35% HP + 15% nHA: Dental bleaching 
with 35% hydrogen peroxide with added 15% 
nanohydroxyapatite 

The pH values of each gel used are 
available in Table I.

Table I - pH value of the bleaching gels immediately after 
manipulation and after 15 minutes of manipulation

whitening gel pH time 0 pH after 15 minutes

35% HP* 6.23 5.52

35% HP + 5% nHA** 6.34 5.60

35% HP + 10% nHA 6.41 5.64

35% HP + 15% nHA 6.81 5.73

* Hidrogen Peroxide; ** Nanohydroxyapatite

Bleaching Procedure

For all groups, bleaching treatments were 
performed for three sessions, with an interval 
of 7 days between each session. A bleaching gel 
with 35% hydrogen peroxide (Whiteness HP, 
FGM, Joinville, Brazil) was applied according 
to the manufacturer that consists of 3 times 
for 15 min for session. For the nHA groups the 
nanohydroxyapatite (Sigma Aldrich Co., Madrid, 
Spainwas) was weighed using an analytical 
balance (Shimadzu AUW 220 d, Kyoto, Japan) 
in accordance to the percentage for each group 
and was incorporated into the whitening gel and 
immediately applied to the specimens. All the 
days of experiment, the specimens were stored 
in artificial saliva (1,5 mM de Ca; 0,9 mM de 
PO4 e KCl 150 mM in Tris buffer 20 mM, pH 
7,0) (Queiroz, 2008) at 37°C and renewed daily.

Color Measurements 

The color analysis of the enamel surface 
was done initially to randomize the specimens 
between the groups. The specimens were 
positioned in a sample port, and reading 
of enamel was performed using the Konica 
Minolta spectrophotometer CM 700d (Japan) 
under standard ambient light (GTI Graphic 
Technology Inc., Newburg, NY USA). The device 
was calibrated according to the manufacturer’s 
instructions and the results obtained and 
quantified in three coordinates of the CIE 
L*a*b*. In the color space, L* indicates lightness 
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(L + = lightness and L - = darkness), the a* 
coordinate represents the red/green range (a* 
+ = redness and a* - = greenness) and the 
b* coordinate represents for the yellow/blue 
range (b* + = yellowness and b* - = blueness). 
Then, the results of the initial color analysis 
were tabulated and the specimens were divided 
between the groups in order to reduce the 
standard deviation between them.

Color analysis after bleaching treatment 
was performed on the enamel surface and the 
opposite dentin [14]. The purpose of the dentin 
evaluation was to verify the penetration of the 
whitening gel into the 2mm specimen (1mm of 
enamel and 1mm of dentin) and to elucidate 
the whitening efficacy associated with this 
penetration. Reading times were initial (baseline) 
and 24 after the third bleaching session. Color 
analysis was performed in the same manner as 
described above. The differences in the L*, a* 
and b* values between initial (baseline) and 
final (24 after the third bleaching session) were 
expressed (ΔL, Δa, Δb) and any color change 
was calculated using the following expression: 
ΔE = [(ΔL*)2 +(Δa*)2 + (Δb*)2]1/2.

Microshear Bond Strength Test:

The specimens were restored 24 h after 
bleaching. All products were used according 
to the manufacturer’s recommendations. All 
enamel surfaces were etched using phosphoric 
acid 35% (Ultra Etch – Ultradent Products Inc, 
South Jordan, UT, USA) for 30 s, rinsed for 15 
seconds and dried for 10 seconds. Etch-and-
rinse bonding agent (Single Bond, 3M ESPE, St. 
Paul, MN, USA) was applied to the specimen 
surface in two coats by a microbrush, air dried 
with air spray for five seconds and light-cured 
for 20 seconds from one-millimeter distance 
using a third generation LED source (VALO, 
Ultradent, Itaici-Indaiatuba, SP, Brazil) at high 
power mode, with an irradiance of 1400 mW/
cm2 for 20 s. Subsequently, the enamel received 

a composite resin restoration (Filtek Z350XT 
Flowable A3 shade, 3M ESPE), using a matrix of 
perforated pasta (Furadinho 6, Pastifício Santa 
Amália, Machado, Minas Gerais, Brazil) that was 
1 mm in height and with a 1.15 mm internal 
diameter. The photoactivation of the composite 
was also performed using a third generation 
LED source (VALO, Ultradent, Itaici-Indaiatuba, 
SP, Brazil) for 20 s. 24 h after the restorative 
procedure, the micro-shear test and the fracture 
pattern analysis were performed.

Fracture pattern analysis

The fracture pattern of the specimens 
was analyzed in a stereoscopic 50-fold increase 
(Leica Microsystems, Wetzlar, Germany), 
and classified in: adhesive fracture, when the 
fracture occurred at the interface; cohesive in 
resin fracture; cohesive in dentin and mixed 
fracture, encompassing two or more types of 
fractures. The data obtained in the fracture 
pattern evaluation were analyzed by frequency 
distribution (Figure I). 

Figure I - Percentage of fracture pattern according to group.

Statistical Analysis 

After exploratory analysis using the SAS 
software (Release 9.1, 2003, SAS Institute Inc, 
Cary, NC, USA), the data of the color analysis (ΔL*, 
Δa*, Δb* and ΔE) and microshear bond strength 
test were subjected to one-way analysis of variance 
(ANOVA), followed by the Tukey test, at a 5% level 
of significance.
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ResulTs

• Color analysis of enamel 

For the enamel color analysis, comparing 
the treatments, there was a statistically significant 
difference for ΔL (p<0.0001) Δa* (p<0.0001), Δb* 
(p<0.0001) and Δe* (p<0.0001). 

Based on color analysis of enamel (Table II), 
the positive control (35% HP) differed statically 
from negative control for the ΔL*, Δa*, Δb* and ΔE 
values with increasing L* values and decreasing 
b* values. All bleached groups were statistically 
different from negative control for the ΔL*, Δa*, Δb* 
and ΔE values. There was no statistically significant 
difference between the positive control and the 
nHA groups. For groups with nHA, there was no 
statistical difference between them.

• Microshear bond strength analysis

The microshear bond strength values are 
available in Table IV. There were no statistically 
significant differences between groups (p=0,3861). 
The negative control group showed lower adhesive 
failure rate (45%) and high cohesive failure rate 
in resin (15%) when compared to positive control 
(adhesive - 65%; cohesive resin - 5%). The 35% 
HP + 10% nHA group showed adhesive failure 
rate (50%) similar to negative control (45%) and 
lower when compared to bleached groups (positive 
control-65%; 35% HP + 5% nHA-70%; 35% HP + 
15% nHA- 55%) (Figure I).

Table II - Mean (standard deviation) for ΔL, Δa, Δb and ΔE 
based on treatment group (n=10) for enamel.

Table III - Mean (standard deviation) for ΔL, Δa, Δb and ΔE 
based on treatment group (n=10) for deep dentin.

Table IV - Mean (standard deviation) for microshear bond 
strength (MPa).

Group ΔL Δa Δb ΔE

Negative  
Control -0.62 (1.06) b -0.08 (0.56) a 0.42 (2.56) a 2.55 (1.18) b

35% HP 4.00 (1.26) a -0.92 (0.50) b -6,70 (1.69) b 7.88 (2.05) a

35% HP + 
5% nHA 3.34 (1.24) a -1.32 (0.64) b -6,17 (1.68) b 7.26 (1.71) a

35% HP + 
10% nHA 2.44 (1.97) a -1.05 (0.41) b -6,27 (2.74) b 6.21 (2.30) a

35% HP + 
15% nHA 2.78 (1.62) a -0.74 (0.44) ab -5,02 (1.94) b     5.95 

(2.12) a

Group ΔL Δa Δb ΔE

Negative 
Control 0.07 (1.38) c -0.23 (0.81) a -0.83 (3.22) a 3.12 (1.72) b

35% HP 4.40 (1.84) ab -1.89 (0.72) b -6.44 (3.34) b 8.18 (3.48) a

35% HP + 
5% nHA 4.63 (1.43) a -2.77 (0.86) b -6.60 (3.73) b 8.80 (3.39) a

35% HP + 
10% nHA 3.35 (1.63) ab -2.14 (0.66) b -5.64 (2.88) b 7.30 (2.59) a

35% HP + 
15% nHA 2.59 (1.09) b -1.96 (0.85) b -4.36 (2.57) b 6.12 (2.15) a

Group Microshear Strength (MPa)

No bleaching 16.57 (4.31) a

35% HP 15.83 (5.88) a

35% HP + 5% nHA 13.60 (3.31) a

35% HP + 10% nHA 12.65 (3.09) a

35% HP + 15% nHA 15.02 (6.89) a

Different letters indicate significant difference among different 
groups in the same column (p≤0.05).

Means followed by same letters did not differ from each other 
(p> 0.05). 

Different letters indicate significant difference among different 
groups in the same column (p≤0.05).

• Color analysis of deep dentin 

The results of dental bleaching effectiveness 
for deep dentin are available in Table III. Comparing 
the treatments, there was a statistically significant 
difference for ΔL (p<0.0001) Δa* (p<0.0001), Δb* 
(p=0.0009) and Δe* (p=0.0003). 

The positive control differed statically from 
negative control for the ΔL*, Δa*, Δb* and ΔE 
values (p<0.05). All groups with nHA differed 
from the negative control in the ΔL *, Δa *, Δb * 
and ΔE values (p<0.05). There was no statistically 

significant difference between the positive control 
and the nHA groups (p>0.05). For groups with 
nHA, there was no statistical difference between 
them (p>0.05).
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DIsCussIoN

According to the results observed in this 
study, the addition of different concentrations 
of nHA to 35% hydrogen peroxide showed 
whitening efficacy comparable to 35% hydrogen 
peroxide without nHA. For the microshear 
bond strength test, the addition of nHA to the 
bleaching agent did not affect the enamel bond 
strength, but the 35% HP associated with 10% 
nHA showed fewer adhesive failures.

All the groups that were subjected to 
dental bleaching had a color change, except the 
negative control group. The addition of nHA 
at 35% HP promoted an increase in alkalinity 
(Table I) immediately after its manipulation. 
Alkalinity can accelerate the formation of free 
radicals facilitating the bleaching procedure 
[11]. Despite the increased pH value for the 
enamel, the addition of nHA to the bleaching 
gel showed whitening efficacy comparable 
to HP without nHA. A similar result was also 
reported in the literature, where the addition of 
hydroxyapatite did not interfere with bleaching 
efficacy [6,13]. Synthetic hydroxyapatite has 
particles with dimensions similar to those 
found in enamel and could react with natural 
hydroxyapatite because its chemical structure 
is similar to the tooth structure [15]. Nano- 
and microhydroxyapatite materials were 
applied to the enamel surface, as a suspension 
or dissolvable polymer films, and whitening 
effects and durability against hydrodynamic 
shearing forces with FE-SEM observations were 
previously reported by Dabanoglu et al. [15]. 
After application, hydroxyapatite is deposited on 
the enamel, creating a layer without chemically 
affecting the dental tissue [16]. 

For enamel surface, the concentrations 
of 5%, 10% and 15% of nHA did not affect the 
effectiveness of the bleaching treatments, as 
all bleaching groups demonstrated increasing 
L* values and decreasing b* values, while also 
presenting ΔE values that were statistically 
similar to the positive control (35% hydrogen 

peroxide without nHA). The presence of nHA did 
not interfere with the substrate characteristics 
and the hydrogen peroxide reaction. In vitro 
[6,13,17] and in vivo studies [18] reported 
the use of varying concentrations of hydrogen 
peroxide mixed with varying concentrations of 
hydroxyapatite in home or in-office bleaching. 
Regardless of the whitening agent, technique 
or concentration of hydroxyapatite, these 
studies also showed that hydroxyapatite did not 
interfere in whitening effectiveness. According 
to Jiang et al. [13], the concentration of nHA 
did not interfere in tooth whitening because the 
whitening ability of HP associated with nHA 
should be mainly attributed to HP. Hydrogen 
peroxide oxidizes a wide variety of organic and 
inorganic compounds [19]. Hydrogen peroxide 
can form a number of different active oxygen 
species depending on reaction conditions, 
including temperature, pH, light and presence of 
transition metals [20]. Associated with this, the 
hydroxyapatite can increase the pH value due 
to its alkalinity, thus accelerating the formation 
of free radicals and facilitating the bleaching 
process [11]. Under alkaline conditions, 
hydrogen peroxide bleaching generally proceeds 
via the perhydroxyl anion (Ho2-). 

D’Arce et al. [14] showed that the 
penetration and bleaching effectiveness of the 
bleaching agent may be associated with the 
composition of the gel used. To evaluate if the 
addition of different concentrations of nHA in 
the 35% HP was able to affect penetration and 
bleaching effectiveness, a color analysis of the 
opposite dentin was performed. For the color 
of the dentin, it was observed that 35% HP 
statistically differed from the negative control 
(no bleaching). The most accepted theory about 
tooth whitening suggests that hydrogen peroxide 
diffuses through the enamel to the dentin, 
where it reacts with the chromogens responsible 
for the color change [21] through an oxidation 
reaction. This diffusion is favored due to the 
low molecular weight of hydrogen peroxide and 
its by-products, facilitating the course of this 
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molecule by the mineralized dental tissues [22] 
and by the specific chemical affinity of hydrogen 
peroxide with each one of these tissues [23]. 
Thus, the pigment molecules become small 
enough to be removed from the dental structure 
through diffusion, which indirectly promotes 
the reduction of light absorption, leaving the 
tooth apparently lighter [24]. 

Although the values of the enamel and 
dentin color analysis showed the absence of 
differences between the bleached groups, there 
is a tendency for a decrease in ΔE values with 
the increase of nHA concentration. Statistics 
is very importante to be applied to the data, 
but this tendency shows some relation to the 
concentration use. We believe that this may 
have happened because of the calcium of the 
hydroxyapatite incorporated into the gel. The 
bleaching agents may be more calcium saturated 
momentarily than the enamel surface, and 
therefore the calcium ionic released from the gel 
to the substrate [25] may make the transitional 
microporosity formation more difficult, leading 
to less effective bleaching in deeper portions of 
the tooth [14]. 

Despite this trend in ΔE values, statistically, 
the whitening mechanism was not affected by 
nHA because the results show that different 
concentrations of nHA in the bleaching gel did 
not interfere with bleaching efficacy. This result 
is important because essentially the color of the 
teeth is determined by the color of the dentin 
and by the extrinsic and intrinsic coloration [26]. 
The same result was found by Jiang et al. [13] in 
which bleaching with 30% HP did not interfere 
with bleaching efficacy. According to Joiner et 
al. [27], light scattering and absorption within 
dental hard tissues give rise to the intrinsic color 
of the teeth, and as the enamel is a relatively 
translucent surface, the properties of dentine 
are very important to determining the overall 
tooth color. Thus, in this study the penetration 
of the bleaching agent and the effectiveness 
of bleaching in depth were not affected by the 

addition of nHA at different concentrations.

Regarding the enamel bond strength, 
the high demand for aesthetic procedures 
has motivated patients to seek restorative 
treatments after bleaching treatments. During 
tooth whitening, oxygen free radicals are 
delivered from the bleaching agents through 
the enamel surface. Thus, oxygen, hydroxyl or 
perhydroxyl ions remain trapped in dentinal 
structures [28], inhibiting the polymerization 
of composite resin materials [29]. The 
literature does not indicate the performance of 
adhesive restorative procedures immediately 
after bleaching. In this study, there were no 
statistically significant differences between 
groups (p > 0.05) for the microshear bond test. 
A possible explanation for this finding may be 
the interval given after the end of bleaching. The 
composite resin restorations were performed 
24 h after bleaching, which may have favored 
the elimination of residual oxygen. This result 
corroborates with Unlu et al. [30], who showed 
that bleaching with 10% carbamide peroxide 
did not interfere with the adhesion strength of 
restorations performed 24 h after bleaching. 
Waiting periods ranging from 24 h to three weeks 
after bleaching have been recommended before 
initiating tooth restorations with composite 
resins to overcome this post bleaching effect 
on bond strength [31,32]. Also, some studies 
show that the strength of adhesion to enamel 
after bleaching is improved when etch-and-rise 
adhesive systems are used [33-35]. This factor 
may have contributed to the results found in this 
study.

The percentage of fracture patterns 
shows that the negative control had a lower 
number of adhesive failures when compared to 
the positive control. The 35% HP + 10% nHA 
group presented a lower adhesive failure rate 
(50%), similar to the negative control (45%). 
These results may be explained by deposition 
of hydroxyapatite on the surface. Sasaki et al. 
[6] evaluated the use of HA with a bleaching 
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agent and showed that hydroxyapatite causes 
the deposition of minerals, which leads to an 
increase in the surface roughness of the enamel. 
This possible increase in enamel roughness and 
crystal deposition may have favored surface 
adhesion and resulted in a lower number of 
adhesive failures for the 35% HP + 10% nHA.

CoNClusIoN

In conclusion, the addition of the nHA 
in 35% HP did not interfere with effectiveness 
of the bleaching in enamel and deep dentin. 
Although tooth whitening did not affect the 
bond strength values of restorations made 24 
hours after bleaching, the bleaching groups 
presented higher adhesive failures, but these 
failures were decreased when the bleaching gel 
was associated with 10% nHA. 
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