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ABSTRACT
OBJECTIVE: Tooth bleeching is a routine intervention in dental office, to be effective in removing stains 
and browning that compromise the aesthetics of smile. Sometimes there is a need of complementing 
with composite restorations, but for the use of these requires a certain waiting time. Thus, use of 
antioxidants such as sodium ascorbate increases the bond strength values due to removal of residual 
oxygen hinder polymerization. This study examined the use of sodium ascorbate as measure to allow 
for immediate adhesive restorations after bleaching procedures in vital teeth.
METHODS: For that, they consulted national and international studies published between 1973 and 
2015  available in Scielo, VHL and PubMed platforms.
CONCLUSION: It can be concluded that sodium ascorbate has clinical relevance, but its use should 
be performed with caution, necessitating further investigation. The fact that in some studies its 
application introduced effective can not be attributed to factors inherent in the methodology.
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Uso do ascorbato de sódio em dentes clareados

RESUMO
INTRODUÇÃO: O clareamento dentário é uma intervenção rotineira nos consultórios odontológicos, por ser 
efetivo na remoção de manchas e escurecimento que comprometem a estética do sorriso. Por vezes há a 
necessidade de sua complementação com restaurações de resina composta, porém para o emprego destas 
requer certo tempo de espera. Assim, o uso de antioxidantes como o ascorbato de sódio aumenta os valores 
de resistência de união devido à remoção do oxigênio residual que atrapalharia sua polimerização. Este estudo 
verificou o emprego do ascorbato de sódio como medida para permitir a realização de restaurações adesivas 
imediatas após procedimentos clareadores em dentes vitais.
METODOLOGIA: Para tanto, foram consultados trabalhos nacionais e internacionais publicados entre os anos 
de 1973 e 2015 nos idiomas português e inglês disponíveis nas plataformas Scielo, BVS e PubMed.
CONCLUSÃO: Pode-se concluir que o ascorbato de sódio apresenta relevância clínica, mas seu emprego deve 
ser executado com cautela, necessitando-se de mais pesquisas. O fato de que em alguns estudos sua aplicação 
não se apresentou efetiva pode ser atribuído a fatores inerentes à metodologia empregada.
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INTRODUCTION

Among the aesthetic treatments currently available, it 
can highlight the tooth bleaching, routine intervention in 
dental office [1]. It is important to remember that sometimes 
there is a need to complement the bleaching treatment 
with composite restorations, since on the contrary dental 
structures, composites are not bleached and need to be 
replaced. Knowing this, it is necessary to remember that the 
use of adhesive restorations after tooth bleaching requires a 
certain waiting time because the bleaching products commit 
their bond resistance [2].

The waiting 24 hours to 3 weeks for the manufacture of 
adhesive restorations in bleached teeth has been reported in 
the literature to recover the strength lost adhesion. However, 
this waiting period may not be feasible in situations where 
the aesthetic requirement is immediate [3]. From this, 
several methods have been proposed to overcome these 
adversities [4].

It has been observed that among of all the methods, the 
use of antioxidants has improved bond strength values, while 
others have shown conflicting in recovering such amounts. 
Among the antioxidants available, there is sodium ascorbate 
(SA) which, through its salts, has the ability to scavenge free 
radicals of dental substrate. However, it is important to note 
that, even for this agent, the complete reversal of the loss of 
adhesion is not possible [3, 5].

OBJECTIVES

Through literature review:
• Check the effectiveness of SA as a measure to allow 

for immediate adhesive restorations after bleaching 
procedures in vital teeth;

• Observe if AS has relevance to justify its use clinically.

LITERATURE REVIEW
Tooth bleaching

The peroxides are oxididants agents of low molecular 
weight, in contact with the tooth structure, they are easily 
diffused to the inside of the dentinal canaliculi, where the 
hydrogen peroxide (HP) decomposes into water and oxygen, 
Carbamide Peroxide (CP), carbon dioxide and ammonia. 
This redox process promotes the bleaching effect, in which 
the long molecular carbon chain pigment (dark) will be 
broken into short carbon chains [6].

By applying a HP or CP gel based on discolored teeth, 
the bleaching properties of the art can be verified. Vital 
teeth bleaching can be performed by two techniques: office 
and supervised home technique [7]. It is observed in the 
literature that both techniques have similar efficiency in 
enamel [8], but have diferences in dentin, and noted that the 
home bleaching is most effective in deep tissues [9].

It is important to remember that HP is the active compound 
of the bleaching action, even when used in form of CP. So 
if the dentist seeks quick action of the bleaching agent, use 

PH bleaching and when it chooses to CP, it prioritizes not 
the speed in bleaching, but a higher efficiency in bleaching 
deeper structures, such as dentin, since the concentration of 
the pH is lower, but continuous [9].

After HP dissociation in reactive free radicals which 
initiates the mechanism of tooth bleaching. These radicals 
react with substances that darken the teeth, existing dentin 
and the intraluminal fluid through a redox process occurs 
fragmentation of the parent molecule by converting dark 
in clear substances. After these redox reactions, obtains the 
products CO2 and H2O, by changing the color of the tooth 
for clearer tone [10].

The action of peroxide, when used in home tecnique, 
will be gradually. With the increased time of use, agents 
penetrate deeper into the enamel and thus grant its clearance. 
It is important to remember that, although the degree of 
bleaching is dependent on the peroxide concentration used 
and application time, there is usually a limit observable 
in which additional applications do not produce any more 
noticeable bleaching, reaching saturation [11].

Interference of residual oxygen in the adhesion

The adhesion process to the tooth structure is based on 
enamel and dentin etching aimed at removing its structural 
organic content, thus forming irregularities favor the 
penetration of resin monomers [12].

The completion of the previous acid etching promotes 
the removal of the smear layer and smear plugs, surface 
demineralization of dentin and exposure of collagen fibrils. 
From this, there is the penetration of the bond system in 
demineralized structure and dentinal tubules, causing the 
formation of the hybrid layer and tags [13]. The formation of 
this layer allows the return of the resistance lost by etching 
and protects against the occurrence of infiltrations [14]. 
However, this whole process can be compromised if 
performed immediately after bleaching, so watching 
it is commited bond strength [15], higher occurrence of 
infiltrations [16] and even decrease in the size of the tags 
obtained in substrate [17].

It is known that during the bleaching process peridroxil 
free radicals, nascent oxygen and hydroxyl penetrate the 
dental tissue to react with the substances responsible for 
browning. As adhesive restorative procedures require the 
formation of the hybrid layer of enamel and dentin, the 
contact of the monomers with free radicals remaining prevent 
or hinder the polymerization reaction, compromising the 
clinical performance of restauration [18].

The decrease of adhesive bonding can lead to early 
loss of restorations by problems such as decrease in 
bond strength values found by shear testing and the 
presence of microleakage and low adhesivness [19]. So 
then, it is recommended not to run restorations after the 
bleaching [20].

Despite the belief that the residual oxygen to be 
responsible for decreasing the bond strength, we should not 
forget that some percentage effect on the enamel also have 
some mechanical interference, such as micro-porosity in 
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the enamel prisms and interprismatic region that can serve 
as tension points and cause premature failure in in vitro  
tests [12, 21].

It is also known that the surface of bleached teeth can 
suffer remineralization after bleaching action through the 
saliva, which has antioxidant action, but its neutralizing 
effect is slow. Thus, for the bleached tooth receive new 
adhesive restoration and obtain a satisfactory result in the 
accession process required a wait 7-21 days so that the 
residual peroxide is completely decomposed [5, 6].

Since this time interval can be too long for some patients, 
elimination of free radicals would allow an immediate 
aesthetic rehabilitation. This mechanism allows restoring 
the adhesiveness of the composites on the bleached enamel, 
which has been observed in studies using, for example, SA 
10%, because the substance has the capacity to eliminate 
remaining free radicals [15, 16, 22].

Mechanisms for immediate adhesion 
after-bleaching

The waiting time for the execution of restorations after 
bleaching may compromise clinical outcome desired. Thus, 
alternatives such as the use of antioxidant enzymes that carry 
out the role to accelerate the redox process of the remaining 
peroxide have been proposed [23]. Other products, such as 
SA are also being used for the same purpose, thus enabling 
the immediate exchange of adhesive restorations [6].

Aiming to minimize the adhesive problems arising from 
the use of peroxides, many authors have indicated the use 
of neutralizing agents. Some believe that this technique has 
the advantage of achieving the end result of the proposed 
treatment in short time without requiring the rest period, or 
in emergency situations where the teeth are undergoing the 
bleaching treatment [5].

The most studied neutralizing are the antioxidants such 
as catalase, ethanol, acetone, ascorbic acid and sodium 
bicarbonate, the latter has a neutralizing effect when acting 
on soft tissue, whereas in enamel and dentin its action is not 
significant, without participation in the restructuring and 
adhesive process [5].

Pretreatment of dentin and enamel with neutralizing 
antioxidants provides the adhesive restorations satisfactory 
bond strength, thus enabling the restorative treatment 
immediately after bleaching [6, 22]. However, it is 
noteworthy that although the bond strength is satisfactory, 
this is lower than that of a tooth in natural state [5].

Several other measures have been reported in the 
literature aiming to make possible the production of instant 
adhesive restorations in bleached teeth, as the surface 
treatment with substances such as butylhydroxyanisole16, 
catalase and etanol [5], finding no significant values increase 
in bond strength immediately after implementation [21].

The use of bonds with organic solvents and nanoparticles 
have also been studied in an attempt to improve the bond 
strength on bleached teeth. Thus, bonds with solvent base 
and water nanoparticles [22], water alcohol and ketone-
based [25], and self-etching and conventional bond 

systems [24, 25] were evaluated and found low values  of 
bond strength in all studies.

The Fluoride use in the composition of bleaching agent 
was also studied order to increase the bond strength after 
bleaching, which was not found in the research conducted [26].

Among all the mechanisms for post-bleaching immediate 
adhesion, application of antioxidants has been the most 
studied. Use of SA for example was discussed, where 
there was slight increase in bond strength values [16] and 
equivocal values in microshear [15].

Other research sought to evaluate the bond strength 
through the application of other antioxidants such as 
catalase, ethanol and water, discovering unfavorable 
result [27]. The performance of ozone layer and a redox liquid 
consisting of xylitol, fluoride and water after application of 
HP 35% was evaluated without finding significant results in 
bond strength or microshear [28].

The α-tocopherol is the most active component of 
vitamin E, and was also used as an antioxidant agent in 
bleached teeth, and sometimes presented similar results to 
SA. In the human body, it is a powerful antioxidant in the 
lipid phase, working to combat diseases such as cancer, 
atherosclerosis, cataracts, arthritis, senile dementia and 
respiratory diseases induced by pollutants. However, few 
studies with the substance have been reported, requiring 
greater focus in this regard [29].

Sodium ascorbate

The presence of oxygen radicals is responsible for the 
decrease of the bond strength in newly bleached teeth and 
the use of SA has been an alternative to overcome this  
fator [30, 31].

The application of SA should be performed after 
bleaching sessions or the end of the bleaching action [2]. 
The product can be applied in a gel or solution, both of which 
have performed [32, 33]. Thereafter, the tooth surface must 
be washed with water for removal of the product. It should 
also be out, with regard to the product application time, this 
has shown differences in the literature, being appointed as 
effective 10 minutes applications [30, 34, 37] to 1 minute [30].

The beneficial role in restoring the bond strength was 
also evident where that by treating the surfaces previously 
observed with SA results in shear strength similar to when 
postponing the restoration in a week [15, 32]. It is known 
also that the SA enables acceleration of removal of residual 
oxygen radicals in dentin and enamel in teeth recently 
bleached, improving the sealing ability of restorations [6].

The effectiveness of SA was compared with other 
antioxidants in some studies where it was observed that the 
treatment with solution α-tocopherol 10% was the only agent 
effective to reverse the oxidizing effect of the bleaching 
enamel [35].

Analyzing the influence of SA 10% in the formation of 
tags and hybrid layer in dentin in teeth after bleaching, it 
was concluded that dental bleaching with CP or HP affect 
the formation of resinous tags and hybrid layer, while the 
use of SA increases the length of this structure [17].
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Once highlighted the effectiveness of SA to retrieve the 
bond strength was observed behavior when associated to 
different types of bond systems, where it was found that the 
best performance of the antioxidant occurred in association 
with conventional 3 steps bond system, but not the type 
of solvent present in the formulation did not exercise 
interference in its action [22, 25].

Evaluating the effectiveness of short-term application 
of SA 35% to reverse the bleaching effects with HP 35% on 
the bond strength, it was found that in the short term, is not 
effective clinically in reversing the effects of bleaching on 
bond strength [31].

It was evident in study the antioxidant performance not 
only AS 10%, but the rosemary and Pedicularis extract. It 
was found that they were effective in reversing the shear 
strength immediately after bleaching [3].

The effect of three antioxidants (SA, SA combined with a 
surfactant, and catalase) in microleakage of composite resin 
restorations after external tooth bleaching with CP 10%, it 
was observed that catalase was more effective at increasing 
bond strength, while the postponement of the restoration 
or treatment with SA were not able to effectively reduce 
infiltration [36].

DISCUSSION

Treatment with antioxidants was evaluated in studies 
such as Torres et al. [5], where catalase showed the best 
performance in the bond strength recovery, overcoming the 
action of SA and other substances tested. However, none 
were able to completely remove the residual oxidizing 
agents. These results were also observed in studies of Kum 
et al. [27] and Han et al. [36].

The study of Kaya and Türkün [16] not only showed that 
the bond strength is lost in newly bleached teeth, a fact that 
corroborates most studies, but also shows the effectiveness 
of SA in reverse this situation and butylhydroxyanisole’s 
inability to play such function.

The favorable antioxidant action from SA to adhesion was 
also pointed out by Lai et al. [22], where it was observed that 
the agent was able to restore adhesion in treated specimens 
with both water-based (Single Bond, 3M ESPE) as ketone 
(Prime & Bond, Dentsply) bond systems.

However, through the work of Korhoushi and  
Aghelinejad [25], it was found that the effectiveness of SA 
will depend on the chemical composition of the bond to 
be used, because of all the bond systems, Optibond FL, 
Optibond Solo Plus and Optibond All- in-One (Kerr), 
showed different bond strength values. In this case, it is 
important that further study involving different brands of 
bond systems present currently are made in order to have 
greater understanding on the subject.

Lai et al. [22] showed the loss of bond strength after 
bleaching and his recovery after the use of SA in teeth treated 
with Single Bond (3M ESPE) and Prime & Bond (Dentsply), 
agreeing with the range of studies Gama et al. [6] and Dabas 
et al. [37]. Already Güler et al. [34] emphasize that the SA 

performance will vary according to the composition of the 
bond system.

Türkün and Kaya [15] found that the resistance values 
obtained after the AS application are similar to bleached 
teeth with an interval of one week after bleaching and teeth 
restored immediately have low bond strength values.

Marson et al. [2] have observed that the use of SA 40% 
gel, both in single application or when used daily resulted in 
similar satisfactory bond strength values, which differs from 
that found by Hansen et al. [31], who claim that application 
of SA 35% in a short time is not effective clinically in 
reversing the effects of bleaching on the bond strength. 
Therefore, adhesive procedures should be postponed before 
bleached teeth. The concentration differences could be one 
of the causes for the named differences result as well as the 
methods employed for each study.

Sasaki et al. [35] have reported that solution of 
α-tocopherol 10% treatment is the only agent effective to 
reverse the effects of oxidative bleaching in enamel. The 
authors are based on the Torres et al. [5] findings. They 
believe that the application time must be an essential factor 
for the success of antioxidant therapy, and varies depending 
on the product to be tested. However, in the study of Whang 
and Shin [29], both tocopherol and the SA showed to be 
effective.

Toseto [17] found that the dental bleaching with CP or 
HP affect the formation of tags and hybrid layer, while the 
SA increases the length of the structure.

Its application time was also analyzed by Dabas et al. [37] 
where noted that the bond strength values obtained were 
similar even in different time intervals (30, 60 and 120 
minutes) and different concentrations.

Freire et al. [30] claim that, in an appropriate 
concentration, SA 10% facilitates rapid elimination of 
residual peroxide to two minutes after the bleaching with 
HP 35%, while Güler et al. [34] say that the application of 
this should give for about 10 minutes, time estimated also 
by Suneetha et al. [3] However, Whang and Shin [29], say 
one minute would be enough for the agent›s action. Despite 
the differences, which may be due to the methodology used 
in each study, all these authors indicate that professionals 
can carry adhesive procedures after the bleaching procedure 
provided the correct protocol application to be followed. 
This fact only confirms the need to conduct more studies 
on the subject to ensure more foundation, and thus facilitate 
their establishment on a day-to-day clinical.

CONCLUSION

About the application of SA, it can be inferred:
• It has performed effectively at different concentrations, 

forms of presentation and application time in most of the 
studies analyzed;

• It has clinical relevance, but its use should be performed 
with caution, necessitating further studies on their 
performance due to the different types of available bond 
systems currently.
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