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Dental bleaching with a 10% hydrogen peroxide product: 
A six-month clinical observation
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ABSTRACT
Context: The possibility of bleaching vital teeth with peroxide-based products considerably 
revolutionized esthetic dentistry.
Aim: The aim of this clinical study was to evaluate tooth color change and dental sensitivity after 
exposure to preloaded film containing a 10% hydrogen peroxide whitening system (Opalescence 
Trèswhite Supreme).
Materials and Methods: A total of 13 volunteers, aged 18 to 25 years, participated in this study. 
The patients used the whitening system once a day for 60 minutes during the 8-day study. For 
maxillary incisors and canines, the color change was visually evaluated with the Vita color 
scale before, immediately, and six months after the treatment. Tooth sensitivity was evaluated 
during the daily gel applications. All whitening applications were done in office and under the 
supervision of a dental professional.
Statistical Analysis Used: The results were analyzed using the Friedman Test (nonparametric 
repeated measures ANOVA) at a level of 5%, and Dunn’s Multiple Comparison Test at the level of 5%.
Results: It was verified that the original mean color values observed at the baseline analysis 
differed significantly from those observed immediately after bleaching, as well as from those 
seen in the analysis at six months (P = 0.001). There was no significant difference between the 
mean color values observed in the immediate time and in the analysis at six months (P = 0.474). 
No tooth sensitivity was observed in any patients.
Conclusion: It was concluded that the bleaching technique using the 10% hydrogen peroxide 
system was effective in a short period of time without tooth sensitivity during applications.
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into adhesive strips. This allows for easy application and 
satisfactory results obtained in a shorter period of time (the 
shorter period of time is due to a higher concentration of 
hydrogen peroxide).[7,8]

Tooth sensitivity caused by dental bleaching may be 
mainly associated with the exposed dentinal tissue of 
the teeth that are bleached.[9,10] This has been reported 
in the literature as the major adverse effect found in this 
type of treatment.[9] Concerned about this undesirable 
clinical condition, Sundfeld et al.[11] proposed the use of an 
adhesive system in the areas of exposed dentin, mainly in 
the cervical and incisal regions of mandibular and maxillary 
teeth. This adhesive is capable of obliterating the dentinal 
tubules through the formation of a hybrid layer and resinous 
tags, which would prevent the transmission of painful 
stimulation.

Even with the variety of whitening materials and techniques 
available, there is still a lack of clinical trials that provide 
substantial scientifi c support for these bleaching products, 

The possibility of bleaching vital teeth with peroxide-based 
products has considerably revolutionized esthetic dentistry. 
Clinical reports[1-3] have presented excellent results when 
bleaching techniques are correctly used, particularly under 
constant professional supervision.

The bleaching agents used to bleach vital teeth contain 
hydrogen peroxide concentrations ranging from 6% to 
10%[4-8] and are often placed in trays or impregnated 
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especially with regard to the application of 10% hydrogen 
peroxide already provided in disposable trays ready for use.

The aim of this study is to evaluate tooth color stability 
and sensitivity in patients undergoing dental bleaching 
treatment with a 10% hydrogen peroxide system.

MATERIALS AND METHODS

Ethical aspects, inclusion and exclusion criteria
The project was submitted to and approved by the 
Research Ethics Committee of the Araçatuba School of 
Dentistry, UNESP, São Paulo, Brazil. Thirteen volunteers 
ranging between 18 and 25 years of age participated in 
the study. To be included in the study, participants had 
to meet the following criteria: Tooth shade must be A1 or 
darker according to the Vita color scale (Wilcos do Brasil 
Indústria e Comércio Ltda. Petrópolis RJ, Brazil); must 
practice good oral hygiene; must have no carious lesions, 
gingival recession, and restorations in maxillary anterior 
teeth, or fractured posterior restorations; must not be 
pregnant or breast feeding; must not have had previous 
tooth bleaching treatments; must be in good systemic 
condition; must have healthy oral soft tissues; must be a 
nonsmoker and a nonalcoholic; and must have no history 
of adverse reaction to peroxides. In addition, participants 
were instructed to avoid any food or drinks with colorants 
during the research period. They received information with 
regard to the technique to be used and the possible risks and 
benefi ts obtained. Each participant signed a term of free and 
informed consent.

Bleaching
Prior to dental bleaching, a clinical exam was carried out 
to observe the presence of exposed dentinal tissue on the 
incisal surface of the tooth. Six patients with exposed 
incisal dentin received the application of a self-etching 
adhesive (All Bond SE - Bisco. Inc. 1100 W. Irving Park Rd. 
Schaumburg, IL, USA) in accordance with the manufacturer’s 
instruction [Figure 1]. The color of the maxillary incisor and 
canine teeth was evaluated by a duly calibrated examiner 
using the Vita color scale shade guides (Wilcos do Brasil 
Indústria e Comércio Ltda. Petrópolis RJ, Brasil) at baseline, 
immediately after treatment, and at six months after 
treatment.

After prophylaxis with pumice stone and water (where 
necessary), exposed dentinal tissues were protected with 
an adhesive system before applying Opalescence Trèswhite 
Supreme. The molded tray containing the bleaching product 
was applied to the dental arch to be bleached and adapted to 
the teeth. The patient was then instructed to apply suction 
to the tray to fi x it against the teeth to be bleached. The 
molded tray was then removed, and the remaining plastic 
fi lm containing the bleaching agent was adjusted with 
light pressure using the fi ngers to make it fi t better against 

the teeth to be bleached. Each patient used the bleaching 
product for a period of 60 minutes. After this time, they 
removed the plastic fi lm that held the bleaching product 
and washed their mouths with water.

While the volunteers were under treatment, they were 
instructed to avoid sweets and foods that contain any type 
of coloring agent (coffee, cola, grape juice, or currant juice), 
as well as acidic fruits (orange, lemon, etc.).

A total of eight consecutive applications were performed on 
each patient over an 8-day period (one application per day) 
[Figure 1]. All bleaching sessions were done in offi ce and 
under the supervision of a dental professional. Afterward, 
patients were treated with seven topical applications of 2% 
neutral sodium fl uoride gel (Aphoticário, Araçatuba, SP, 
Brazil) for a period of four minutes each.

Color alteration and tooth sensitivity analyses
To determine color alteration, the Vita color scale was 
used (Vita Classic, Vita Zahnfabrik, Bad Säckingen, 
Germany) with the colors organized from B1 (lighter 
color) to C4 (darker color) and numbered from 1 (B1) to 
16 (C4) [Table 1].[5] The shades were used to determine the 
color of the middle third of each tooth being bleached.[5] 
The tooth color was determined before and after the dental 

Figure 1: Sequence of clinical procedures for dental bleaching with 
the product Opalescence Trèswhite Supreme (a) Before dental 
bleaching (b) Maxillary incisors and canines before dental bleaching 
(c) Mandibular incisors and canines with exposed incisal dentin 
(d) Protection of exposed incisal dentin with self-etching adhesive 
system (All Bond SE – Bisco) (e) Polymerization of self-etching 
adhesive system (f) Application of 10% hydrogen peroxide 
(Opalescence Tréswhite – Ultradent Products, Inc., South Jordan, 
USA) (g) and (h) After 8 dental bleaching applications
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bleaching treatment. A clinical assistant wrote down the 
colors selected and classifi ed them according to the codes 
adopted and stated in standardized forms. Color alteration 
was observed by two duly calibrated operators.[5] When 
disagreement arose in the assessments performed, the 
examiners reached a consensus. The results were analyzed 
using the Kappa test to evaluate the degree of reproducibility 
between the two examiners.

Tooth sensitivity, evaluated according to its presence or 
absence, was recorded during daily bleaching procedures. 
The results were analyzed using the Friedman Test 
(nonparametric repeated measures ANOVA) at the level of 
5% and Dunn’s Multiple Comparison Test at the level of 5%.

RESULTS

It was verifi ed that the original mean color values observed 
at the baseline analysis differed signifi cantly from those 
observed immediately after bleaching, as well as from 
those seen in the analysis after six months (P = 0.001) 
[Tables 2 and 3]. There was no signifi cant difference between 
the mean color values observed in the immediate time and in 
the analysis after six months (P = 0.474) [Figure 2 and Graph 1]. 
Tooth sensitivity was not observed in any patient during 
application of the dental bleaching product.

DISCUSSION

In this clinical study, 78 maxillary anterior teeth (incisors 
and canines) were evaluated with regard to color alteration 

as a result of using a 10% hydrogen peroxide–based bleaching 
system, applied during an 8-day period for 60 minutes once 
a day. A satisfactory whitening of the teeth was observed in 
a shorter period of time compared with other authors’[11-14] 
using hydrogen peroxide–based bleaching products at a 
lower concentration.

At the baseline exam, the mean shade value presented by all 
the teeth to be bleached was observed to be 6.05. Clinical 
analysis performed immediately after treatment showed 
a mean shade value of 1.62, while clinical analysis performed 
six months after treatment showed a statistically similar 
mean shade value of 2.37. These results demonstrate the 
real effectiveness of the bleaching product used. In addition 
to this advantage, the bleaching product is relatively low 
in cost, and can thus be adopted by a large part of the 
dental community. Furthermore, as the Trèswhite system 
is a bleaching product that dispenses with the need for 
fabricating an individualized tray, it can be used in cities 
and regions where prosthetic services perhaps may not be 
available.

Because the 10% hydrogen peroxide used in this study 
was impregnated in a plastic fi lm, ready for use, it may be 
possible for the peroxide to be removed by lip or tongue 
movements during its application, particularly if the 
product were not adequately applied to the teeth to be 
bleached. However, it is believed that this possibility did 
not interfere with the results observed, since the product 
not only presents a more consistent viscosity than that of 
conventional bleaching gels, but it was also always properly 
applied in offi ce by a dental professional, ensuring the gel 
was stabilized on the teeth to be treated. It is also worth 
pointing out that patients, particularly adolescents, have a 
strong tendency to use bleaching products irrationally,[15] 
which even further justifi es bleaching under professional 
supervision.[16]

Table 1: Vita color scale (Wilcos do Brasil Indústria e 
Comércio Ltda. Petrópolis RJ, Brazil)
Color
scale

B1 A1 B2 D2 A2 C1 C2 D4 A3 D3 B3 A3.5 B4 C3 A4 C4

Scores 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Figure 2: Clinical case presenting the tooth colors before (a), immediately after (b) and 6 months (c) after dental bleaching with 10% hydrogen 
peroxide (Opalescence Tréswhite – Ultradent Products, Inc., South Jordan, USA)

cba

Table 2: The Friedman test and nonparametric repeated measures, at the level of 5%, applied to the mean shade values 
between the times of analysis
Times of 
evaluation

Number of 
specimens

Mean shade 
values

Standard 
deviation

Minimum 
values

Maximum 
values

Baseline (A) 78 6.05 3.22 2 12
Immediately (B)* 78 1.97 1.62 1 9
6 months (B)* 78 2.37 1.74 1 9
Fr=147.14, *Equal letters indicate statistically similar means (P>0.05)

[Downloaded free from http://www.ijdr.in on Friday, January 02, 2015, IP: 115.111.224.207]  ||  Click here to download free Android application for this journal

https://market.android.com/details?id=comm.app.medknow


Dental bleaching with a 10% hydrogen peroxide Sundfeld, et al.

7Indian Journal of Dental Research, 25(1), 2014

When bleaching treatment is performed under professional 
supervision, it is easier to control the risk of gingival 
damage.[17] It is emphasized that even when using the 
whitening product for a short period of time, the authors 
avoid its use in smokers and drinkers who routinely consume 
alcohol, since high concentrations of hydrogen peroxide may 
act as a promoter of oral lesions in conjunction with other 
products (i.e., tobacco and alcohol).[16]

The great differential of the bleaching method used is related 
to the fact that the product comes impregnated in a cellulose 
fi lm, dispensing with the use of an individualized tray. 
The gel’s high viscosity functions as an “adhesive” that keeps 
the cellulose fi lm adhered to both the gel and the patient’s 
teeth, thus diminishing the possibility of the material 
fl owing onto the gingival soft tissues. However, the presence 
of slight and passing gingival discomfort was reported during 
the use of this whitening product. This was represented 
by discrete oppressiveness on some of the gingival papilla, 
which may have been traumatized mechanically during the 
act of tooth brushing before the application of the bleaching 
product. Frequently, this irritation is owing to the oxidative 
action of peroxide, but no adverse effects on soft tissue were 
observed by the examiners in the periods of analysis.

The tooth sensitivity observed during or in the postoperative 
period of dental bleaching[18-20] may result from hydrogen 
peroxide diffusion through the enamel and dentin. Although 
it has been related that bleaching with more concentrated 
hydrogen peroxide causes more pronounced tooth sensitivity 
than bleaching with carbamide peroxide,[20,21] none of the 
patients showed tooth sensitivity, even when the teeth had 
exposed dentin tissue on the incisal surface. The authors 
believe that the application of a self-etching adhesive system 
in these regions contributed greatly to this observed result 

by preventing the whitening product from coming in direct 
contact with the exposed dentin.[11] One can consider the 
chemical stability of the peroxide contained in the 10% HP 
gel used in the present study, which may have helped to 
control tooth sensitivity. Therefore, Chng et al.[22] in 2002 
and Palo et al.[23] in 2010, verifi ed the importance of pH in 
the oxidative power of bleaching gels, so that in addition to 
the peroxide concentration, the pH may also regulate this 
oxidative power of the bleaching agent. Thus, although the 
bleaching agent tested in the present study appeared to be 
a very strong bleaching agent for home use, its chemical 
regulation has been adjusted for home use, which allows it 
to be used with a low rate of sensitivity.

Although there are still no data with reference to a more 
prolonged evaluation with regard to the maintenance 
of good results for color alteration, the use of strips 
impregnated with 10% hydrogen peroxide is a good tooth 
bleaching option when signifi cantly fast results are desired.

CONCLUSION

The performance of dental bleaching with 10% hydrogen 
peroxide gel with a plastic film for eight days showed 
signifi cant clinical effi cacy after six months, when applied 
by a clinician in offi ce.
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