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Abstract---Aim: This review article will help clinicians improve their 

understanding of the history of bleaching procedures, bleaching types, 

components, mechanisms, and their effects on soft tissue, tooth 

structures, resin composite, and bonding. Methods: The controversial 

issues about bleaching procedures and their effects are reviewed. 
Additionally, the consequences of pre- and post-bleaching on the 

bonding potential of composite resin restorations to tooth structure 

are discussed. Conclusion: The overall goal of the paper is to help 

reduce risks for patient 

 
Keywords---bleaching, pre-bleaching, post-bleaching, bonding. 

 

 

Introduction  

 

Tooth discoloration varies in etiology, appearance, localization, severity, and 
adherence to tooth structure. It may be classified as intrinsic, extrinsic, and a 

combination of both 1 Intrinsic discoloration is caused by incorporation of 

chromatogenic material into dentin and enamel during odontogenesis or after 

eruption. Exposure to high levels of fluoride, Tetracycline administration, 

inherited developmental disorders, and trauma to the developing tooth may result 
in pre-eruptive discoloration. After eruption of the tooth, aging, pulp necrosis, and 

iatrogenesis are the main causes of intrinsic discoloration. Coffee, tea, red wine, 

carrots, oranges, and tobacco give rise to extrinsic stain 1,2. Wear of the tooth 

structure, deposition of secondary dentin due to aging 2 or as a consequence of 

pulp inflammation, and dentin sclerosis affect the light-transmitting properties of 

teeth, resulting in a gradual darkening of the teeth. 

https://doi.org/10.53730/ijhs.v5nS1.5378
mailto:upneet0011@gmail.com
mailto:upneet0011@gmail.com


 

 

 

81 

History  

 

Reports on bleaching discolored non vital teeth were first described during the 

middle of the 19th century3, advocating different chemical agents4. Initially 
chlorinated lime was recommended5 , followed later by oxalic acid6,7 and agents 

such as chlorine compounds and solutions 8,10, sodium peroxide11, sodium 

hypochlorite 12, or mixtures consisting of 25% hydrogen peroxide in 75% ether 

(pyrozone)  13The “walking bleach” technique that was introduced in 1961involved 

placement of a mixture of sodium perborate and water into the pulp chamber that 

was sealed off between the patient’s visits to the clinician 15. 
 

The method was later modified and water replaced by 30–35% hydrogen peroxide, 

to improve the whitening effect 16. An early description (1884) of the use of 

hydrogen peroxide was reported by Harlan17. Superoxol (30% hydrogen peroxide) 

had been mentioned by Abbot 18 in 1918. Prinz 19 in 1924 recommended using 
heated solutions consisting of sodium perborate and Superoxol for cleaning the 

pulp cavity. Some authors proposed using light20,21 , heat20,22,23-26, or electric 

currents27,28  to accelerate the bleaching reaction by activating the bleaching 

agent. 

 

Types Of Stains  
 

Many types of color problems may affect the appearance of teeth, and the causes 

of these problems vary, as does the speed with which they may be removed. 

Therefore, the causes of tooth staining must be carefully assessed for better 

prediction of the rate and the degree to which bleaching will improve tooth color, 
since some stains are more responsive to the process than others29,30 . 

Discolorations may be extrinsic or intrinsic. 

 

Extrinsic Causes 

The principal causes are chromogens derived from habitual intake of dietary 

sources, such as wine, coffee, tea, carrots, oranges, licorice, chocolate, or from 
tobacco, mouth rinses, or plaque on the tooth surface 2,31 

 

Intrinsic Causes 

Systemic causes are 1) drug-related (tetracycline); 2) metabolic: dystrophic 

calcification, fluorosis; and 3) genetic: congenital erythropoietic porphyria, cystic 
fibrosis of the pancreas, hyperbilirubinemia, amelogenesis imperfecta, and 

dentinogenesis imperfecta. Local causes are 1) pulp necrosis, 2) intrapulpal 

hemorrhage ,3) pulp tissue remnants after endodontic therapy, 4) endodontic 

materials, 5) coronal filling materials, 6) root resorption, and 7) aging. Aging is a 

common cause of discoloration. Over time, the underlying dentin tends to darken 

due to the formation of secondary dentin, which is darker and more opaque than 
the original dentin, and when the overlying enamel becomes thinner. This 

combination often results in darker teeth. Excessive fluoride in drinking water, 

greater than 1–2 ppm, can cause metabolic alteration in ameloblasts, resulting in 

a defective matrix and improper calcification of teeth 32 
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Composition Of Commercial Bleaching Agents 

 

Current bleaching agents contain both active and inactive ingredients. The active 

ingredients include hydrogen peroxide or carbamide peroxide compounds. 

However, the major inactive ingredients may include thickening agents, carrier, 
surfactant and pigment dispersant, preservative, and flavoring 

 

(a) Thickening agents: Carbopol (carboxypolymethylene) is the most commonly 

used thickening agent in bleaching materials. Its concentration is usually 

between 0.5% and 1.5%. This high-molecular-weight polyacrylic acid 

polymer offers two main advantages. First, it increases the viscosity of the 
bleaching materials, which allows for better retention of the bleaching gel in 

the tray. Second, it increases the active oxygen-releasing time of the 

bleaching material by up to 4 times33 . 

(b)Carrier: Glycerin and propylene glycol are the most commonly used carriers 

in commercial bleaching agents. The carrier can maintain moisture and 
help to dissolve other ingredients. 

(c)Surfactant and pigment dispersant: Gels with surfactant or pigment 

dispersants may be more effective than those without them 34. The 

surfactant acts as a surface-wetting agent which permits the active 

bleaching ingredient to diffuse. Moreover, a pigment dispersant keeps 

pigments in suspension. 
(d)Preservative: Methyl, propylparaben, and sodium benzoate are commonly 

used as preservative substances. They have the ability to prevent bacterial 

growth in bleaching materials. In addition, these agents can accelerate the 

breakdown of hydrogen peroxide by releasing transitional metals such as 

iron, copper, and magnesium. 34 
(e) Flavoring: Flavorings are substances used to improve the taste and the 

consumer acceptance of bleaching products. Examples include peppermint, 

spearmint, wintergreen, sassafras, anise, and a sweetener such as 

saccharin. 34 

 

Vital Tooth Bleaching 
 

There are three fundamental approaches for bleaching vital teeth: in-office or 

power bleaching, at-home or dentist-supervised night-guard bleaching, and 

bleaching with over-the-counter (OTC) product. 35,36 First, in-office bleaching 

utilizes a high concentration of tooth-whitening agents (25–40% hydrogen 
peroxide). Here, the dentist has complete control throughout the procedure and 

has the ability to stop it when the desired shade/effect is achieved. In this 

procedure, the whitening gel is applied to the teeth after protection of the soft 

tissues by rubber dam or alternatives 35, and the peroxide will further be activated 

(or not) by heat or light for around one hour in the dental office . Different types of 

curing lights including; halogen curing lights, Plasma arc lamp, Xe–halogen light 
(Luma Arch), Diode lasers (both 830 and 980 nm wavelength diode lasers), or 

Metalhalide (Zoom) light can be used to activate the bleaching gel or accelerate 

the whitening effect. The in-office treatment can result in significant whitening 

after only one treatment, but many more may be needed to achieve an optimum 

result 37 
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Second, at-home or dentist-supervised night-guard bleaching basically involves 

the use of a low concentration of whitening agent (10–20% carbamide peroxide, 

which equals 3.5–6.5% hydrogen peroxide). In general, it is recommended that the 

10% carbamide peroxide be used 8 h per day, and the15–20% carbamide peroxide 
3–4 h per day. This treatment is carried out by the patients themselves, butit 

should be supervised by dentists during recall visits. The bleaching gel is applied 

to the teeth through a custom-fabricated mouth guard worn at night for at least 2 

weeks. This technique has been used for many decades and is probably the most 

widely used38. 

 
The at-home technique offers many advantages: self-administration by the 

patient, less chair-side time, high degree of safety, fewer adverse effects, and low 

cost. Despite the fact that patients are able to bleach at their own pace, this at-

home bleaching technique, with its various concentrations of bleaching materials 

and regimens, has become the gold standard by which other techniques are 
judged. However, it is by no means without disadvantages, since active patient 

compliance is mandatory and the technique suffers from high dropout rates39. In 

addition, color change is dependent on diligence of use, and the results are 

sometimes less than ideal, since some patients do not remember to wear the trays 

every day. In contrast, excessive use by overzealous patients is also possible, 

which frequently causes thermal sensitivity, reported to be as high as 67% . 39 
 

Non-Vital Tooth Bleaching 

 

There are numerous non-vital bleaching techniques used today, for example, 

walking bleach and modified walking bleach, non-vital power bleaching, and 
inside/outside bleaching. The walking bleach technique involves sealing a 

mixture of sodium perborate with water into the pulp chamber of the affected 

tooth, a procedure that is repeated at intervals until the desired bleaching result 

is achieved. 

 

 This technique is modified with a combination of 30% hydrogen peroxide and 
sodium perborate sealed into the pulp chamber for one week; this is known as 

modified walking bleach. In internal non-vital power bleaching, hydrogen peroxide 

gel (30–35%) is placed in the pulp chamber and activated either by light or heat, 

and the temperature is usually between 50 and 60 °C maintained for five minutes 

before the tooth is allowed to cool for a further 5 min. Then, the gel is removed, 
the tooth is dried, and the ‘walking bleach technique’ is used between visits until 

the tooth is reviewed 2 weeks later to assess if further treatment is needed. 

Finally, the inside/outside bleaching technique is a combination of internal 

bleaching of non-vital teeth with the home bleaching technique 40 

 

Complications And Risk  
 

Bleaching can have adverse effects, both localized and systemic (toxicity, free 

radical, etc) 41. Possible localized adverse effects are on dental hard tissues and 

mucosa, tooth sensitivity when the bleaching material is in contact with vital 

teeth, interaction with adhesive mechanisms, external cervical resorption risk, 
damage to composite restorations, And dental material solubility. 
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One of the most important local adverse effects is the changes in enamel and 

dentin, in particular the reduction of enamel microhardness 42 One study also 

reported that bleaching agents were mainly associated with surface changes in 

the cementum, which exhibited more changes than the other tissues 43 It has 

been suggested that peroxides might cause a modification in chemistry of dental 
hard tissues44-48, changing the ratio between organic and inorganic components. 

The free radicals produced from the breakdown of the bleaching molecules might 

be active against the pigmenting molecules48-51. Several studies on vital teeth have 

shown that these modifications appear not to be permanent 52-53. 

 

Summary 
 

The increasing demand for tooth bleaching has driven many manufacturers and 

researchers to develop bleaching products to be used either in the dental office or 

at home. However, as with any dental procedure, bleaching involves risks. For 

that reason, this review article is provided to help clinicians improve their 
information about the bleaching process and their understanding of the 

controversial issues regarding the effects of bleaching on teeth, resin composite, 

and bonding, to help reduce the risks to patients. 

 

To minimize the risks, the involvement of dental professionals, the prevention of 

using of OTC bleaching products and the reduction of overused of bleaching 
products are necessary. In addition to that interval of 2 weeks post-bleaching 

procedure is found to be adequate to avoid adverse effects on the polymerization. 

Finally, Clinicians should inform their patients about the possible changes that 

may occur on their dental restorations during bleaching procedure as well as the 

possibility of replacement of the bleached restorations at the end of bleaching 
treatment 
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