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Abstract 
 

Bleaching one's teeth is a less invasive alternative to getting aesthetic related work done. Although bleaching is safe when in contact with 

teeth and related tissues, some are still worried about its potential side effects. It is stated that the bleaching procedure must be employed 

according to a particular diagnostic, taking into consideration various aspects such as the following: kind of discoloration, condition of teeth 

produced by food, quantity of reagents used, age, kind of reactions to chemical compounds used, and time it is applied. A systematic literature 

review from 2012 to 2022 was performed using databases such as PubMed, Medline and ScienceDirect. The keywords used were “bleaching”, 

“carbamide peroxide”, “10% carbamide peroxide”, “30% carbamide peroxide”. Some studies reported 10-16% carbamide peroxide to be 

effective, whereas some stated otherwise. Some studies showed that using 35% CP bleaching gels had no effect on the surface roughness of 

composite resin. The result reveals that 10 and 16% are more effective than the 37% concentration in one week of treatment. Low 

concentration is enough to produced good results without the risk of any adverse effects. Both ranges of carbamide peroxide concentrations 

resulted in color change. However, high concentration often led to surface roughness that may support S. mutans deposition. Low 

concentration is enough to produced good results without the risk of any adverse effects.  
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INTRODUCTION 

In today's world, when people are more educated about their 

appearance and more concerned with their overall 

appearance, it's considered beautiful to have straight, white 

teeth. For those who value the aesthetics of their smile, tooth 

discoloration is a growing worry [1-3]. Patients who have 

discolored or improperly positioned front teeth generally 

avoid smiling because of their impact on their self-esteem. 

Resolving this issue will improve the patient's outward look, 

psychological well-being, and social interactions. As a 

conservative alternative to direct restorations, ceramic 

veneers, or enamel discoloration, bleaching teeth with 

antioxidants has minimal unwanted effects while improving 

the aesthetics in most patients [4, 5]. 

Bleaching one's teeth is a less invasive alternative to getting 

aesthetic related work done. Although bleaching is safe when 

in contact with teeth and related tissues, some are still worried 

about its potential side effects. Most people who have their 

teeth whitened already have some treatment on their teeth, 

whether a filling or a crown. Depending on the technique, 

teeth whitening may include chemical treatments that might 

harm tooth tissues and the existing restorative materials in 

teeth. The impact of bleaching chemicals on teeth and 

restoration materials has been examined in recent years. One 

main worry is that composite fillings in teeth may not be as 

clinically durable as they otherwise would be due to the 

chemical softening produced by bleaching materials [6, 7]. 

It is stated that the bleaching procedure must be employed 

according to a particular diagnostic, taking into consideration 

various aspects such as the following: kind of discoloration, 

condition of teeth produced by food, quantity of reagents 

used, age, kind of reactions to chemical compounds used, and 

time it is applied. It was determined that severe damage to the 

pulp tissue might result from either improper tooth whitening 
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procedures or the use of a very high concentration of the 

whitening chemical [8, 9]. 

MATERIALS AND METHODS 

Aims of the Study 
The purpose of this systematic review was to compare the 

efficacy and side effects of 10-16% vs. 30-37% carbamide 

oxide. 

A systematic literature review from 2012 to 2022 was 

performed using databases such as PubMed, Medline and 

ScienceDirect. The key words used were “bleaching”, 

“carbamide oxide”, “10% carbamide oxide”, “30% 

carbamide oxide” (Table 1). PRISMA flowchart was used to 

describe the selection process of searched articles (Figure 1).  

Table 1. Inclusion and exclusion criteria 

№ Inclusion criteria Exclusion criteria 

1. 
Case-control and randomized 

control studies 

Systematic reviews or meta-

analyses or expert opinions or 

narrative reviews 

2. 
Published between 2012 and 

2022 
Out of the specified time range 

3. 
Studies including 10-16% 

and 30-37% carbamide oxide 

Bleaching agent other than 

Carbamide oxide 

4. 
English language of 

publication 
Language other than English 

7. In vivo (humans) In vitro 

 

 

Figure 1. PRISMA Flow Diagram 

Risk of Bias Assessment 
Cochrane risk of bias assessment method was used to assess 

the quality of the studies included (Table 2).

 

Table 2. Summary of Cochrane Risk of Bias Assessment 
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Nathan et al., 2019 + + + + + + - 

Sutil et al., 2022 + + + + - + - 

Anggakusuma et al., 2020 + + + + + _ + 

Meireles et al., 2012 + + + + + + - 

Sadeghloo et al., 2016 + - + + + + + 

Knezevic et al., 2019 + + + - + + + 

RESULTS AND DISCUSSION 

The study carried out by Nathan et al., analyzed the different 

concentrations of carbamide [10]. The result reveals that 

among concentration of carbamide Peroxide, 35%CP had the 

most peroxide leakage, followed by, 15%, and then10% had 

the least. The Mann–Whitney test was used to determine 

between which two groups there is a statistically significant 

difference. When each group was compared to other groups, 

it was discovered that they had a statistically significant 

difference. Fifty single-rooted premolars were taken from 

healthy young people and utilized in this study. Next, the 

specimens were classified into five groups, each with a 

similar number of large and small teeth. The amount of 

peroxide was calculated using an optical density reading 

made with a UV-visible spectrophotometer set to a 

wavelength of 480 nm. The current investigation found that 

peroxide leakage was reduced at CP 10% and 15% 

concentrations.  
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The study presented by Sutil et al., chose eighty patients for 

clinical exams at the college's dentistry clinics [11]. 

Participants had to be 18 or older, in excellent general and 

oral health, have all of their natural teeth, be free of carious 

and non-carious lesions in the front area, and have no signs 

of periodontal disease. Gingival inflammation is a typical side 

effect of teeth whitening done at home. It was concluded that 

when 37% CP was administered, gingival inflammation 

would increase. However, like tooth sensitivity, gingival 

damage may be mitigated with shorter (37% CP) than 

prolonged (10% CP) usage. Finally, it is noteworthy that after 

three weeks of treatment, both 10% and 37% of CP displayed 

similar whitening benefits. The hypothesis was that the daily 

at-home bleaching routine would more than make up for the 

10% CP gels' lower concentration. No increase in tooth 

sensitivity or gingival irritation was associated with using 

37% CP for 30 minutes per day compared to 10% carbamide 

peroxide for 4 hours per day for tooth whitening. Therefore, 

it is possible to shorten the time you need to use the trays for 

at-home dental bleaching by using 37% CP for 30 minutes 

daily. 

Another study conducted by Anggakusuma et al., [12] which 

investigated that high quantities of S. mutans clung to the 

surface of the teeth after treatment with carbamide peroxide, 

as seen by turbidimetry and the TPC test. S. mutans was 

found in high quantities on the surface of the teeth after 

treatment with 35% carbamide peroxide (3,034,000 CFU/ml, 

OD: 0.06). These findings demonstrated that carbamide 

peroxide changed the surface structure of enamel and that 

enhanced the roughness which favored S. mutans adhesion. 

The surface enamel of teeth underwent structural alterations 

when exposed to carbamide peroxide, with more 

modifications seen at higher carbamide peroxide 

concentrations in terms of surface roughness.  

Meireles et al., observed the effectiveness of different 

carbamide peroxide concentrations (10%,16% and 37%) 

[13]. The result reveals that 10 and 16% are more effective 

than the 37% concentration in one week of treatment. At-

home (10 or 16% carbamide bleaching agents) or in-office 

(37%) produced a similar color improvement after the end of 

the treatment. In comparison to the other bleaching methods 

evaluated within the same period, the CP37-treated group 

exhibited significantly lighter tooth shade averages (p<0.01). 

One week after bleaching (T2), there was no statistically 

significant difference in tooth color between the CI10, CI16, 

and CI37 groups. 

When comparing the before and after states of each treatment 

group's teeth, all of them became lighter (L*), less red (a*), 

and less yellow (b*) (p0.001). In contrast to the CP10 and 

CP16 groups, the CI37 group showed a smaller increase in 

lightness (L*) throughout both assessment windows (p 

<0.001). At T2, there was no statistically significant 

difference between the CP10, CP16, CP37, and control 

groups in terms of a* values reduction. Compared to the other 

treatment groups, CI37 had a considerably smaller decline in 

b* values (p <0.001).  

The study conducted by Sadeghloo et al. observed the effect 

of 10% and 35% CP and control group on microleakage [14]. 

The findings indicate that there is a significant difference 

between the group that was bleached and the control group. 

The findings also show that there was no significant 

difference in the microleakage score between the three 

different concentrations of CP (10% and 35%). At a 

concentration of 16 percent, all ten tests (100) were resistant 

to the bleaching effects of carbamide peroxide. Six teeth 

(60%) became lighter following the second treatment. 

However, none of the six teeth examined showed any change 

in color after the third treatment (four teeth were excluded 

from the third process due to the unchanged shade after the 

first two procedures). Between the second and third 

treatments, we likewise observed a large and statistically 

significant change (p 0.05). There was no noticeable 

improvement between the first and third bleaching 

procedures. 10% of teeth in a group bleached with 30% 

carbamide peroxide did not lighten following the first 

treatment. The exact binomial test demonstrated this subset's 

statistically significant difference (p 0.05). Six teeth (86.67%) 

were lightened by one shade after being bleached with 16% 

carbamide peroxide, whereas two shades lightened only one 

tooth (16.67%).  

The study of Knežević et al., studied the use of 24 human 

premolars and molars that were recently removed from 

healthy individuals [15]. The test was used to see whether 

there were any statistically significant variations in 

microleakage scores between the groups. The results 

indicated that the group of teeth bleached with a higher 

concentration of carbamide peroxide (30%) and a shorter 

exposition time approximately 15 minutes achieved a greater 

degree of tooth color change than the group of teeth bleached 

with a lower concentration of carbamide peroxide (16%) and 

a longer exposition time (Table 3).

 

Table 3. Summary of results 

Author/year Objectives Material Used Outcome 

Nathan et al., 

2019 

Radicular Peroxide Penetration from Different 

Concentrations of Carbamide Peroxide Gel 

during Intracorneal Bleaching 

10%,15%,35%carbamide Peroxide. 
CP (35%) most peroxide leakage than 

15 and 10%. 
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Sutil et al., 

2022 

Effectiveness and adverse effects of at‐home 

dental bleaching with 37% versus 10% carbamide 

peroxide 

10%,37%carbamide Peroxide. 

37% CP for 30 minutes per day did 

not increase tooth sensitivity or 

gingival irritation compared to 10% 

CP for 4 hours per day. 

Anggakusuma 

et al., 2020 

Effect of carbamide peroxide on surface enamel 

structural changes 

high quantities on the surface of the 

teeth after treatment with carbamide 

peroxide 35% (3,034,000 CFU/ml, 

OD: 0.06) 

These findings demonstrated that 

carbamide peroxide changed the 

surface structure of enamel and that 

the enhanced roughness favored S. 

mutans adhesion. 

Meireles et al., 

2012 

Effectiveness of different carbamide peroxide 

concentrations used for tooth bleaching 
10%,16%,37%carbamide Peroxide. 

These findings demonstrated that 

carbamide peroxide 10 and 16% are 

more    effective than the 37% 

concentration in one week of 

treatment. 

Sadeghloo et 

al., 2016 

Effect of various effect of different 

concentrations of carbamide peroxide on the 

marginal seal of composite 

 

10%,22% and 35% carbamide 

Peroxides 

 

The result also shows that the 

concentration of CP (10%,22% and 

35%) was not significant difference in 

microleakage score 

Knezevic et al., 

2019 

The degree of tooth color change using different 

concentrations of carbamide peroxide 
16% and 30% carbamide peroxides 

The results showed that teeth bleached 

with a higher concentration of 

carbamide peroxide (30%) and a 

shorter exposition period (15 minutes) 

had a larger degree of tooth color 

change. 

This review aims to assess the effects of different amounts of 

carbamide peroxide on tooth color. Discoloration of the teeth 

is a readily apparent cosmetic concern. Both patients and 

dentists would rather have their discolored teeth restored to 

their natural shade than have to resort to dental prosthetics. 

This concentration of CP (10%) is generally accepted as the 

gold standard in dentistry for at-home bleaching due to its 

well-documented efficacy and safety [16]. 

Microleakage was shown to be statistically significantly 

greater in the bleached group than in the unbleached group, 

regardless of whether 10% or 35% carbamide peroxide was 

used, according to the current meta-analysis. Researchers 

showed that bleaching chemicals had no effect on 

microleakage in scotch-bonded composite restorations, 

despite previous research suggesting that they would. 

Moosavi et al. found that non-vital bleaching with 10% CP 

exacerbated microleakage in the margins of composite 

restorations. Moosavi et al. discovered that microleakage in 

the dentin margins of composite restorations might be 

improved by bleaching with CP after restoration [17]. 

Utilization of CP has been linked to denaturation of enamel 

and dentin protein, both of which are embedded in inorganic 

compounds. Alterations to the mechanical particulars can 

reduce microhardness, which may cause the resin's adhesion 

to the teeth to deteriorate. 

There are a variety of tooth bleaching treatments in the 

market, and their effectiveness varies depending on the 

concentration of carbamide peroxide they contain. The 

researchers used the manufacturer-recommended application 

method and time frame for each group to test the efficacy of 

carbamide peroxide- or home-use (10 and 16%). When 

compared to salon-grade bleaching treatments, the results 

with at-home bleaching solutions (10 or 16% carbamide) are 

likely to be comparable. After the 37% concentration 

achieved its optimum efficacy, this experiment showed that 

contact time with the bleaching chemical was more important 

than gel concentration. A surprising discovery was that longer 

treatment times improved tooth color similarly regardless of 

the peroxide concentration used. Previous studies have 

showed that there are two key aspects to consider when 

selecting to whiten your teeth. Some people believe that a 

higher concentration of bleaching chemical in the whitening 

solution will yield faster and more effective effects [18]. An 

evaluation of 25 tooth whitening treatments and 9 clinical 

studies found that placing the bleaching ingredient in trays 

improved the success rate of dental whitening. 

Teeth enamel treated with 35% carbamide peroxide revealed 

the most dramatic structural alterations when compared to 

samples treated with 10% and 15% carbamide peroxide. 

Carbamide peroxide induces structural changes to the enamel 

on the teeth's surface, as evidenced by the data, with the 

degree of modification indicated by the surface roughness 

rising with increasing carbamide peroxide concentration (up 

to 35 percent). Researchers Goldberg et al. also showed that 

using a stronger concentration of carbamide peroxide led to 

structural changes in tooth enamel [19]. However, the 

findings are at odds with those of previous research. 

It was found that there was no statistically significant 

difference in the degree of tooth color change between the 

groups bleached with a higher carbamide peroxide 

concentration (30%) and shorter exposition time (two 

applications for a duration of 15 min each) and the group 
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bleached with a lower carbamide peroxide concentration 

(16%) and longer exposition time (four applications for a 

duration of 30 min each) (three applications for a duration of 

30 min.). Application of the teeth-whitening solution at the 

optimal time was essential for optimal results. Time spent in 

therapy should be proportional to the extent of tooth color 

change for the best possible outcome. A modest concentration 

of a bleaching chemical applied to a tooth for a long enough 

time can achieve the same bleaching results as a high 

concentration. The time spent in contact with the bleaching 

chemical, rather than the gel concentration, was shown to be 

more important by Mireles et al. [13]. The teeth were 

successfully whitened after multiple treatments, despite the 

high concentration of carbamide peroxide. In this case, the 

authors' approach is consistent with that of the American 

Dental Association (ADA), which suggests using low 

concentrations of carbamide peroxide to whiten teeth. 

Colorimetric analyses demonstrate a discrepancy between the 

outcomes of at-home tooth bleaching with 10% and 37% 

carbamide peroxide. They observed that 37% CP (30 minutes 

daily) was more effective than 10% CP (4 hours daily). It was 

expected to find that, as previous studies had demonstrated 

that whitening teeth after 2 weeks of usage with 15%-20% CP 

gels was more effective than with 10% CP gels, the results 

would be the same. Because it generates more free radicals, 

CP at higher concentrations can oxidize the substrate and 

induce it to react more rapidly with the organic component of 

dentin. However, it will take more time to attain the same 

amount of whitening since the lower concentration reacts 

with the dentin substrate more slowly, resulting in fewer free 

radicals.  

The study indicated that 10% and 15% concentrations of CP 

significantly decreased peroxide leakage. This means that it 

may be tried instead of traditional therapies for compromised 

teeth with cervical dental anomalies, where the danger of 

external root resorption is greatest. In order to modify the 

walking bleach procedure, Sharafeddin and Jamalipour upped 

the concentration of CP to 37%. Four clinical appointments 

spaced out over a month were used to evaluate the tooth color. 

Even though it took 4 weeks to achieve the desired results (a 

more natural color for the teeth), it was well worth it. Ten 

months after treatment, a clinical and radiographic evaluation 

verified both the lighter tooth shade and the lack of external 

cervical root resorption. Sharafeddin and Jamalipour showed 

that using 35% CP bleaching gels had no effect on the surface 

roughness of composite resin [20]. 

Lim et al. found no significant difference in efficacy between 

35% CP gel and 35% HP gel, two of the most frequently 

utilised bleaching agents [21]. 7 days later, they were far more 

desirable than sodium perborate. As a result, CP gel 35% was 

advocated as the optimal intracorneal bleaching agent, the 

substrate, since its higher free radical release is sufficient to 

initiate a faster reaction with dentin's organic component. 

However, since the lesser concentration reacts with the dentin 

substrate more slowly and so generates fewer free radicals, it 

will take longer to achieve the same level of whitening. This 

explains why the initial degree of whitening provided by 10% 

CP is lower than that provided by 37% CP. 

CONCLUSION 

 Both ranges of carbamide peroxide concentrations 

resulted in color change. 

 However, high concentration often led to surface 

roughness that may support S. mutans deposition. 

 Low concentration is enough to produced good results 

without the risk of any adverse effects. 

 
ACKNOWLEDGMENTS: We would like to acknowledge the 

help of Riyadh Elm University research center. 

CONFLICT OF INTEREST: None 

FINANCIAL SUPPORT: None 

ETHICS STATEMENT: This study fulfils the ethical 

requirements of Riyadh Elm University. 

 

REFERENCES 
1. Harouak H, Ibijbijen J, Nassiri L. Comparison between Medicinal 

Plants Used Against Oral Diseases and Pharmaceutical Dental 

Products In Morocco. Ann Dent Spec. 2019;7(2):1-4. 

2. Yamany IA. The Employment of CBCT in Assessing Bone Loss 

around Dental Implants in Patients Receiving Mandibular Implant 

Supported over dentures. Int J Pharm Res Allied Sci. 2019;8(3):9-16. 

3. Nancy A, Sukinah A, Maram A, Sara A, Hiba A, Manar A. Dental and 

Skeletal Manifestation of Sickle-Cell Anaemia and Thalassemia in 

Saudi Arabia; A Systematic Review. Int J Pharm Res Allied Sci. 

2021;10(3):1-7. 

4. Favoreto MW, Hass V, Maran BM, de Paula E, Wachter F, Lima SN, 

et al. At-home Bleaching with a Novel Carbamide Peroxide Polymeric 

Nanoparticle Gel: A Multicenter Randomized Controlled Trial. Oper 

Dent. 2022;47(5):492-502. 

5. Jafari NE, Ajami AA, Savadi OS, Abed KM, Bahari M, Ebrahimi CM, 

et al. Surface Roughness of Different Composite Resins After 

Application of 15% Carbamide Peroxide and Brushing with 

Toothpaste: An In-Vitro Study. 2019;16(1):58-63. 

6. Kimyai S, Lahij YG, Daneshpooy M, Navimipour EJ, Oskoee PA. 

Comparison of the effect of bleaching with 15% carbamide peroxide 

on the flexural strength of three resin-based restorative materials. 

Front Dent. 2020;17. 

7. Mohammadi N, Kimyai S, Lahij YG, Bahari M, Ajami AA, 

Kahnamouei MA, et al. Correction to: Comparison of the effect of 

bleaching with 15% carbamide peroxide and 35% hydrogen peroxide 

on flexural strength of Cention N in self-cured and dual-cured 

polymerization modes. J Dent Res Dent Clin Dent Prospects. 

2020;14(4):262. 

8. Demir N, Karci M, Ozcan M. Effects of 16% carbamide peroxide 

bleaching on the surface properties of glazed glassy matrix ceramics. 

BioMed Res Int. 2020;2020. 

9. Seleem D, Dadjoo S, Ha A, Santos C, Mirfarsi S, Matsumura-Lem K, 

et al. Effect of 10% Carbamide Peroxide on Tooth Shade, Plaque 

Index and Gingival Index during Invisalign Treatment. Dent J. 

2021;9(5):48. 

10. Nathan KB, Nadig RR, Job TV, Nithin PV, Karthik R, Choudary S. 

Radicular Peroxide Penetration from Different Concentrations of 

Carbamide Peroxide Gel during Intracoronal Bleaching-An In vitro 

Study. J Contemp Dent Pract. 2019;20(5):587-92. 

11. Sutil E, da Silva KL, Terra RMO, Burey A, Rezende M, Reis A, et al. 

Effectiveness and adverse effects of at‐home dental bleaching with 

37% versus 10% carbamide peroxide: A randomized, blind clinical 

trial. J Esthet Restor Dent. 2022;34(2):313-21. 

12. Anggakusuma KN, Pratiwi D, Widyarman AS. The effect of 

carbamide peroxide on surface enamel structural changes and 

streptococcus mutans attachment. Sci Dent J. 2020;4(1):6. 



AlRashoud et al.: Effectiveness and Adverse Effects of Dental Bleaching with 10-16% vs. 30-37% Carbamide Peroxide: A Systematic Review 

 

 Archives of Pharmacy Practice ¦ Volume 13 ¦ Issue 2 ¦ April – June 2022   109  
 

13. Meireles SS, Fontes ST, Coimbra LAA, Bona ÁD, Demarco FF. 

Effectiveness of different carbamide peroxide concentrations used for 

tooth bleaching: an in vitro study. J Appl Oral Sci. 2012;20:186-91. 

14. Sadeghloo S, Ezoji F, Nikkhah F, Gholinia H. The effect of different 

concentrations of carbamide peroxide on the marginal seal of 

composite restorations bonded with a self-etch adhesive. Caspian J 

Dent Res. 2016;5:36-42. 

15. Knežević N, Dolić O, Obradović M, Kojić Ž, Đeri A, Veselinović V, 

et al. The degree of tooth color change using different concentrations 

of carbamide peroxide. Scr Med. 2019;50(4):161-6. 

16. Luque-Martinez I, Reis A, Schroeder M, Muñoz MA, Loguercio AD, 

Masterson D, et al. Comparison of efficacy of tray-delivered 

carbamide and hydrogen peroxide for at-home bleaching: a systematic 

review and meta-analysis. Clin Oral Investig. 2016;20(7):1419-33. 

17. Moosavi H, Ghavamnasiri M, Manari V. Effect of postoperative 

bleaching on marginal leakage of resin composite and resin-modified 

glass ionomer restorations at different delayed periods of exposure to 

carbamide peroxide. J Contemp Dent Pract. 2009;10(6):E009-16. 

18. Delfino CS, Chinelatti MA, Carrasco-Guerisoli LD, Batista AR, 

Fröner IC, Palma-Dibb RG. Effectiveness of home bleaching agents 

in discolored teeth and influence on enamel microhardness. J Appl 

Oral Sci. 2009;17:284-8. 

19. Goldberg M, Grootveld M, Lynch E. Undesirable and adverse effects 

of tooth-whitening products: a review. Clin Oral Investig. 

2010;14(1):1-10. 

20. Sharafeddin F, Jamalipour G. Effects of 35% carbamide peroxide gel 

on surface roughness and hardness of composite resins. J Dent. 

2010;7(1):6. 

21. Lim M, Lum S, Poh R, Lee G, Lim KC. An in vitro comparison of the 

bleaching efficacy of 35% carbamide peroxide with established 

intracoronal bleaching agents. Int Endod J. 2004;37(7):483-8. 

 

 


