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Abstract

Teeth discolouration is one of the most common aesthetic 
issues caused by inherent or external factors. Patients with 
severe discolorations may find the bleaching process to be 
an effective treatment, which can result in an immediate 
alteration in the colour of their teeth. According to a review 
of the literature, using commercial products can reduce 
enamel microhardness because of their high hydrogen 
peroxide concentration. In light of these problems, the 
goal of the current scenario is to develop unique, three-
component dental bleaching solutions based on Cerium 
Oxide (CeO2) nanozyme that have a dual influence on teeth 
whitening and augmentation of the microhardness of the 
enamel. This system is divided into three parts: whitening 
gel (which contains H2O2), activator gel (which contains 
CeO2 nanozyme), and supplemental gel (i.e. gel includes 
hydroxyapatite). On the The synthetic whitening technique 
has been shown in in vitro and clinical trials to be able to 
both whiten discoloured teeth and increase microhardness. 
It’s interesting to note that the clinical case reports for the 
current study show a striking improvement in tooth colour 
after using the ready-made in-office whitening dental gel.

Introduction 

One of the most common approaches in the field of dentistry 
is aesthetic dentistry, which aims to create a beautiful smile 
to enhance facial aesthetics and increase the quality of social 
life.The colour of teeth can be taken into consideration as 
a determining factor in the creation of a beautiful smile, 
in addition to shape, size, and tooth alignment [1].The 

public’s desire for a whiter, more attractive smile increases 
when teeth are discoloured, whether due to congenital 
conditions, diet, smoking, coloured beverages (such as coffee, 
tea, red wine, and others), or certain medications (such as 
doxycycline, tetracycline, fluoride, and others) [2].According 
to a review of the literature, one of the most effective ways 
to lighten teeth is by using dental bleaching gel based on 
hydrogen/carbamid peroxide.the common dental aesthetic 
techniques that are performed both in-office (with a high 
concentration of hydrogen peroxide, 35%–38%) and at home 
(with a low concentration of hydrogen peroxide on a dentist’s 
prescription, 5%–22%) [3] are available at reasonable costs. It 
has been proven that office bleaching gels are more effective 
than those used at home due to their high peroxide content 
and laser light activation. The “gold standard” for teeth 
whitening often involves overnight use of custom-fitted trays 
and 10% carbamide peroxide. The common reasons for 
wanting in-office systems that use a laser light and whitening 
trays are certain patients’ resistance to using them and the 
time-consuming nature of the process [4]. For the first time, 
this trajectory was presented.1918, by Abbot. 
Several commercial items have been introduced in the 
cosmeticdental market up to this point [5]. These systems work 
by allowing bleaching agents to enter enamel nanopores with 
a diameter of 2 mm to 6 nm. When enamel comes into touch 
with these agents, this could cause the production of free 
radicals, which can then oxidise coloured organic molecules 
to remove stains from teeth [6].A class of nanoparticulate 
materials known as nanozymes, or nanostructured artificial 
enzymes, can imitate the catalytic activations of natural 
enzymes. Many distinct nanozymes have been reported 
to be used in a number of disciplines in the last ten years, 
particularly in the biomedical age [7]. Although though 
the usage of bleaching gels, particularly in dental clinics, is 
expanding, various research [8–10] have shown that these 
gels have detrimental effects on the enamel microhardness. 
Therefore, the development of an effective bleaching gel 
capable of improving tooth colour and increasing enamel 
microhardness is a difficult problem for researchers in the field 
of aesthetic dentistry.In light of these problems, this scenario 
suggests a new generation of bleaching systems made up of 
three distinct components: 1) gel - Medtext Publishing, 2022. 
Toutes droits réservés. Specifically, 039 contains hydrogen 
peroxide as the bleaching agent, cerium oxide nanozyme as 
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the activator gel, and hydroxyapatite and sodium fluoride as 
the supplemental gel.

Discussion

By FTIR analysis, the functional groups in the HAp and CeO2 
nanozymes were identified, as shown in Figures 1 and 2, 
respectively. At approximately 1043.61 cm-1 (phosphate 
groups), 3642.97 cm-1 (hydroxyl groups), and 1474.15 cm-1 
(hydroxyl groups), characteristic absorption peaks for HAp 
were seen (carbonyl groups).Absorbance bands at 3410 
cm-1 and 500 cm-1 were seen in the CeO2 spectra; the 
former confirmed the presence of the O-H group, while the 
latter indicated the presence of the Ce-O group.Table S1 
shows the colour variations of the bleached teeth using the 
chosen commercial (BOOST and FGM brands) and synthetic 
gels. As can be seen, the treated teeth from coffee and tea 
had a shade value of A3. Yet, this value changed to a lighter 
type in Vita shade tabs after bleaching with the investigated 
gels.Based on the data collected, it was discovered that, out 
of 8 specimens, the synthetic gel’s whitening performance 
was comparable to BOOST brand in 5 specimens, superior 
to BOOST brand in 1, and weaker in 2 specimens compared 
to BOOST brand in 2. Also, in all treated specimens, the 
synthetic gel’s whitening efficacy outperformed that of the 
FGM brand.Two women (27 and 32 years old) who were 
willing participants were not happy with the way their front 
teeth looked when they smiled widely. Volunteers were made 
aware of the advantages and potential hazards associated 
with the created bleaching gel prior to their participation in 
the current study. 

Dental bleaching was done on participants’ teeth after they 
signed an informed consent form.Using the Vita Classical 
Shade Guide from Vita Zahnfabric in Bad Säckingen, 
Germany, the original shade of the teeth was recorded as B1 
prior to bleaching therapy. The organic contaminants were 
then removed from the surface crown using pumice powder. 
It should be highlighted that sealing the soft tissue before 
bleaching using lightcuring is important since peroxide 
chemicals can irritate the soft tissues.As a gum protector at 
the marginal border, soft composite resin (Smart Block, SBI 
nv., Herzele, Belgium) is used. The subsequent procedure 
involved applying the prepared gel to the teeth’s surface and 
exposing them to a brand- and country-specific laser light for 
20 seconds on each tooth. Figure 4 shows the dental images 
of the first volunteer, a 32-year-old lady, both before and after 
bleaching.This participant’s tooth colour greatly improved 
and was scored as A1.All pre-bleaching procedures were 
carried out for the second candidate in the same manner 
as they were for the first volunteer.According to this graph, 

this volunteer’s natural tooth colour was A35, but a single 
bleaching procedure transformed the colour of her teeth to 
A1 using the Vita Classical Shade Guide. It is noteworthy that 
neither of the two participants showed any signs of sensitivity 
or pain (the informed consent forms for both volunteers are 
included in Supplemental Files S5 and S6).

Conclusions

CeO2 nanozyme was used in this study to create the activator 
gel for the de novo bleaching system design. The increase 
in enamel microhardness was probably brought on by the 
preparation of the bleaching system with the addition of 
supplemental gel containing HAp nanoparticles. Furthermore, 
the three-component whitening approach I developed for 
this study does not adversely affect the efficiency of dental 
bleaching performed in-office.
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