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Abstract
Aesthetics by definition is the science of beauty that particulates detail of an animate or inanimate object 
that makes it appealing to eye. In this modern civilized cosmetically conscious world, well contoured and 
well aligned "white teeth" set standard for beauty.  Such white teeth are not only attractive but also 
indicative of nutritional health, self-esteem, hygiene practice and cosmetic status. Tooth whitening has 
become a multi-million dollar industry, and there are literally hundreds of competing products to whiten 
teeth, be they in-office procedures or take-home systems. This review article provide information on 
various tooth whitening materials and their effects.

Key Words
Microabrasion, Macroabrasion, Lasers, Root Resorption, Microhardness.

materials are hydrogen peroxide, carbamide 
peroxide and sodium perborate

BLEACHING MATERIALS
HYDROGEN PEROXIDE (H O ) - It is a 2 2

clear colorless odorless liquid stored in 
light- proof amber bottles. Various 
concentrations of this agent are available 
such as 5.5%, 7.5%, 8%, 10% but 30-35% 
stabilized aqueous solutions are the most 
common. Hydrogen peroxide is capable of 
generating a hydroxyl radical, an oxygen-
derived free radical. Hydroxyl radicals are 
extremely reactive and have been shown to 
degrade components of connective tissue, 
particularly collagen and hyaluronic acid. 
Hydrogen peroxide is caustic and burns 
tissues on contact, releasing toxic free 
radicals, perhydroxyl anions, or both. The 
pH value plays an important role in the rate 
of reaction in the bleaching process. 
Ionization of buffered hydrogen peroxide in 
the pH range of 9.5 to 11.8 produces more 
perhydroxyl free radicals. The result is a 
50% greater bleaching effect in the same 
time than other pH levels. The average pH 
value found in various strengths of 
hydrogen peroxide is approximately 4. This 
acidity provides hydrogen peroxide a long 
shelf life. However to achieve efficacy 
standards, hydrogen peroxide must be 
buffered to a much higher pH value with a 
salt of an alkaline base (sodium hydroxide) 
before being used as a bleaching agent. 

Various delivery systems for hydrogen 
peroxide are:
?Syringe form
?Bottle form
?Strip form- Whitestrips premium- 10%  

hydrogen peroxide 
?Wrap form- Whitening wrap- 8% 

hydrogen peroxide 
?Tray -with or without reservoirs.

CARBAMIDE PEROXIDE (CH  N  O )6 2 3

This agent also known as urea hydrogen 
peroxide and is  available in the 
concentration range of 3 to 45%. Solutions 
of 10% carbamide peroxide break down into 
urea, ammonia, carbon dioxide and 
approximately 3.5% hydrogen peroxide. 
Popular commercial preparations contain 
about 10% carbamide peroxide, with a mean 
pH of 5 to 6.5. A 35% solution yields 10% 
hydrogen peroxide. The 15% and a 20% 
solution of carbamide peroxide are also 
available for the dentist supervised home 
bleaching procedure. The 15% carbamide 
peroxide solution yields 5.4% hydrogen 
peroxide and the 20% one yields 7% 
hydrogen peroxide.
A 35% solution of carbamide peroxide is 
available as to be used by the dentist as in an 
In Office procedure prior to the patient using 
the home kit. 
It was found that carbamide peroxide has a 
slower rate of reaction than hydrogen 

INTRODUCTION
Dentists have been perplexed by the 
problem of tooth discoloration for the last 
200 years and have tried numerous 
chemicals and methods to remove the 
various types of discoloration The process 
and outcome of whitening depends upon the 
cause and type of discoloration. Treatment 
modalities include micro abrasion, 
macroabrasion, veneering and  placement of 
porcelain crowns, but they all require 
cutting of tooth structure. There are 
increasing numbers of patients who do not 
want their teeth to be "cut down" for crowns 
and prefer an alternative, conservative 
approach of tooth bleaching.

American Dental Association defined 
bleaching as the treatment, usually 
involving an oxidative chemical that alters 
the light absorbing and/or light reflecting 
nature of the material /structure thereby 

1increasing its value (whiteness) . The 
pioneer in the field of bleaching was 
Macintosh (1799) who invented chloride of 
lime and named it as "Bleaching Powder". 
However, from 1860's one of the most 
effective early techniques for bleaching 
non- vital teeth was introduced by Truman 

2J.  using "Labaraque's solution". Since 
then, several  agents were used directly or 
indirectly to act upon tooth. Considering 
efficacy, advantages and disadvantages of 
different materials, most commonly used 
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peroxide, especially at room temperature 
and oral temperatures. Hydrogen peroxide 
releases oxygen within the first few seconds 
of contacting surfaces, whereas carbamide 
peroxide remains active for 40-90 minutes 
after tissue contact. Oxygen combines with 
stain molecules in enamel to make stains 
more soluble and are dissolved into the 
saliva or an oral rinse.

SODIUM PERBORATE - Na  [H  (O )  2 2 2 2

(OH)  ]4

Various types of sodium perborate 
preparations are available: monohydrate, 
trihydrate, and tetrahydrate:
?Sodium perborate monohydrate - active 

oxygen is 16% 
?Sodium perborate trihydrate - active 

oxygen is 11.8% 
?Sodium perborate tetrahydrate - active 

oxygen is 10.4%
This oxidizing agent is available in a 
powdered form or as various commercial 
preparationsSodium perborate is stable 
when dry but, in the presence of acid, warm 
air or water, decomposes to form sodium 
metaborate, hydrogen peroxide and nascent 
oxygen. 

MECHANISM OF ACTION OF 
BLEACHING AGENT: 
The whitening mechanism of bleaching is 
believed to be linked to the degradation of 
high molecular weight and complex organic 
molecules that reflect a specific wavelength 
of light which is responsible for the color of 
the stain. The resulting degradation products 
are of lower molecular weight and 
composed of less complex molecules that 
reflect less light, resulting in a reduction or 
elimination of discoloration. Darkly 
pigmented organic material responsible for 
enamel discoloration is composed of carbon 
ring structures with unsaturated double 
bond.

With further oxidation these products are 
modified to hydrophillic non-pigmented 
carbon structures with saturated carbon 
bonds. Ideally this is the point at which 
whitening should be terminated. If the 
degradation process continuous, there is 
further decomposition of organic matrix, 
which can lead to complete oxidation with 
generation of carbon dioxide and water, 
resulting in a total loss of enamel matrix 
protein.  

BLEACHING TECHNIQUES
These can be classified according to the 
vitality of the tooth:

1) Non- vital tooth bleaching-
Walking bleach technique
In - office bleaching
Inside/ outside bleaching 

2) Vital tooth bleaching-
Dentist- administered bleaching
Dentist- supervised bleaching
Dentist- provided bleaching/ night guard 
vital bleaching/ matrix bleaching
Over the counter products (OTC)

NON- VITAL TOOTH BLEACHING
Intracoronal bleaching is a conservative 
alternative to the more invasive esthetic 
treatment of non- vital discolored teeth. 

1American Assoc. of Endo.  (1998) 
suggested that it involves the use of 
chemical agents placed within the coronal 
portion of an endodontically treated tooth to 
remove tooth discolorat ion.  This  
intracoronal bleaching technique requires 
the application of at least 2 mm thick layer of 
p ro t ec t i ve  cemen t  such  a s  z i nc  
polycarboxylate, zinc phosphate, glass 
ionomer cement, IRM or endodontic 
obturation. 

WALKING BLEACH TECHNIQUE
It is probably the most popular option for 
bleaching non- vital teeth. Both hydrogen 
peroxide and sodium perborate have been 
used for walking bleach technique and 
various heat sources have been applied to 
speed up the reaction and improve the 

3bleaching effect. Spasser H.F.  and 
4Holmstrup G., et al.,  pioneered the 

combination of sodium perborate and water 
5or Nutting E.B. and Poe G.S.  gave the 

concept of sodium perborate mixed with 
hydrogen peroxide i.e. Modified walking 
bleaching technique. 

The medicament is placed into the pulp 
chamber, sealed, left for 3-7 days and is 
thereafter replaced regularly until 
acceptable lightening has been achieved. If 
the tooth has not responded satisfactorily 
after 2-3 treatments, then Walking bleach 
technique can be supplemented with an in- 

6office bleaching technique,  acid etching of 
dentin internally would open the dentinal 
tubules to allow better penetration of 

7bleaching agents.  Various advantages of 
this technique are that it requires less chair 
side time, is safer and more comfortable for 

4the patient .

THERMO/ PHOTO CATALYTIC  
BLEACHING
A cotton pellet soaked with 30 - 35% 
hydrogen peroxide solution is placed in the 

pulp chamber after placing 2mm thick 
barrier. Heat is applied with a heat or light 
source with a temperature range of 46-

451ºC .Bleaching should be limited to 
separate 5- minute's periods rather than a 

8long continuous period . Light application 
by specially designed lamps can be used 
either alone or in combination with heat.

INSIDE/ OUTSIDE BLEACHING 
TECHNIQUE

9Settembrini L., et al.  gave a modification 
of walking bleaching technique. This 
technique lead to reduction in the number of 

10 in- office appointments In this technique, 
access to the pulp chamber is gained by the 
removal of coronal restoration and coronal 
portion of 2-3 mm of root filling. The 
remaining root filling is sealed with 2 mm 
thick glass ionomer cement. The patient 
places bleaching material, usually 10% 
carbamide peroxide, intracoronally at 
regular intervals and covers the lingual 
aspect of the tooth with a plastic splint (tray). 
The pulp chamber is left unsealed during the 
weeks of treatment.The advantage of this 
method  is that it saves chair- side time as 
bleaching takes place both internally and 

11externally simultaneously

VITAL TOOTH BLEACHING

D E N T I S T  A D M I N I S T E R E D  
BLEACHING
It requires the use of a high concentration of 
hydrogen peroxide (30 - 35%) or carbamide 
peroxide (35-40%). This is often 
supplemented by a heat or a light source to 

12enhance the action of peroxide . The 
technique is accomplished without the 
anesthesia to determine the patient's pain 
threshold for the heat level. The main 
advantages of this technique are that, 
although it uses caustic chemicals, it is 
under the complete control of the dentist and 
the soft tissue is protected from the 
procedure. The disadvantages of this 
technique are the cost, the unpredictable 
nature of the result, chances of pulpal injury 
and the unknown duration of the treatment.

DENTIST SUPERVISED BLEACHING
It is done by means of a bleaching tray 
loaded with high concentrations of 
carbamide peroxide (35-40%) that is placed 
in the patient's mouth for 30 minutes to 2 
hours while the patient is in the dental office.

DENTIST- PROVIDED BLEACHING 
(Night- guard vital bleaching/Matrix 
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bleaching/Dentist prescribed home - applied 
bleaching) - This recently introduced 
bleaching technique has created a 
resurgence in the field of bleaching 
primarily because of its relative ease of 
application, safety of the materials used, the 
low cost, its general availability to all socio - 
economic classes of the patients and the high 
percentage of successful treatment. 

It is administered by the patient using 5-22% 
solution of carbamide peroxide in a custom 
made tray. Results are generally seen in 2-3 
weeks, and the final treatment outcome is 
complete in 5-6 weeks. However the 
treatment times may vary extensively and 
much depends on the amount of time per day 

the patient chooses or is able to apply the 
technique. Recently, solutions of hydrogen 
peroxide that range from 1% to 16% and 
carbamide peroxide that are either 10% or 
15% in concentration have been used.

OVER THE COUNTER PRODUCTS- 
These are often based on carbamide 
peroxide or  hydrogen peroxide of various 
concentrations and placed in a prefabricated 
tray. 
1. Acid - Rinse: This is usually citric or 

phosphoric acid which may be harmful 
to the dentition, as continued rinsing 
may cause tooth erosion. The potential 
for misuse may be considerable. The PH 

of this rinse is between 1 and 2.
2. Bleaching Gel: This gel, applied for two 

minutes, has an acidic PH of 2-3. 
3. Post Bleach 'polishing cream' - This is 

tooth paste containing titanium di-oxide 
which may give a temporary painted 
white appearance.

13Whitening strips has been used recently.

POWER  BLEACHING AND IN- 
OFFICE BLEACHING:  Some dentists 
and patients prefer in-office or power 
bleaching. A high concentration of hydrogen 
peroxide (generally 35%) is administered to 
the teeth with an activating or promoting 
method (e.g. heat, light, laser) to expedite 
the whitening effect. The treatment is in 
complete control of the operator. But it has 
certain disadvantages. It takes more clinical 
time and may be more expensive. Longer 
and more frequent appointments may be 
needed. Teeth are dehydrated initially which 
can lead to false evaluation of actual shade 
change. There are serious safety conditions. 
The bleach is normally a stronger, caustic 
concentration and so is more dangerous.    

C O M P R E S S I V E  B L E A C H I N G  
TECHNIQUE
It was suggested that the power bleaching 
technique could be made more effective by 
compressing the bleaching material on the 
tooth. He recommends using 35% hydrogen 
peroxide in a bleaching tray, seating the tray 
edges with light cured resin to prevent 
damages to the soft tissue. The benefit of this 
method is that it influences the penetration 
of oxygen ions into the tooth enamel, which 

14improves tooth shade significantly .

DUAL - ACTIVATED TECHNIQUE- 
This bleaching system is formulated for 
both light and chemical activation. Dye 
indicators have also been incorporated in 
these bleaching systems. 

LASER-ACTIVATED BLEACHING - 
1 5  Reyto  R. in t roduced  lasers  fo r  

extracoronal bleaching. The whitening 
effect with the use of laser is achieved by a 
chemical oxidation process. Laser 
bleaching has the advantage that it acts as a 
jump- start for difficult cases by helping to 
remove difficult stains such as tetracycline 
and flourosis.

EFFICACY OF THE BLEACHING 
TECHNIQUES

INTRINSIC TOOTH BLEACHING
There are various methods and materials 
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Brand Professional In-Office Bleaching Products 

Company

Ultradent Products

Discus Dental

Denstply

BriteSmile

Opalescence Xtra

Opalescence Xtra Boost

White Speed

ZOOM!

Illumine’

Type

Hydrogen Peroxide

Hydrogen Peroxide

Hydrogen & Carbamide Peroxide

Hydrogen Peroxide

Hydrogen Peroxide

Hydrogen Peroxide

Percent

35%

38% + activator

18% H2O2 + 22% H2O2 and carbamide per

25%

30%

15%

Time

As needed

As needed

30 minutes

3 - 20 min sessions

15-60 min

60+ min

Brand

Opalescence Xtra

Opalescence Xtra Boost

White Speed

ZOOM!

Illumine'

BriteSmile

Heat Activation

Yes

No

No

Yes

No

Yes

Mixing

Syringe to syringe mixing, 7.0 pH

Custom Trays, equivalent to 13.2%H2O2

Syringe to syringe mixing, Custom trays

7.0 pH

Light Activation

Yes

No

No

Whitening Lamp

No

Yes

Few Professional Take Home Bleaching Products 

Company

Ultradent

Discus Dental

Premier Dental

Densply

Procter & Gamble

Type

Carbamide Peroxide

Carbamide Peroxide

Carbamide Peroxide

Carbamide Peroxide

Carbamide Peroxide

Hydrogen Peroxide

Hydrogen Peroxide

Carbamide Peroxide

Hydrogen Peroxide

Time

8-10 hrs at night

8-10 hrs at night

8-10 hrs at night

10-overnight

16-4hrs

22-1hr

Same

30 min 2xday

30 min 1xday

30 min 2xday

Misc

Reg, mint, or melon

Reg, mint or melon

Potassium nitrate & Fl

Regular or Cherry

Hydrogen Peroxide 1%

3 week supply

Brand

Opalescence

Opalescence F

Opalescence PF

Nite White Excel 2

Nite White Excel 3

Day White Excel 2

Perfecta Bravo

Nupro Gold

Crest White Strips

Percent

10%

15 or 20%

15 or 20%

10, 16, or 22%

Same

7.5 or 9.5%

9%

10% or 15% with Fl

6.50%



available for bleaching non- vital teeth.  
90%-95% success with the thermocatalytic 
bleaching or Walking bleach method has 
been observed.

Earlier authors reported that the bleaching 
efficacy of sodium perborate is enhanced by 

16 5the addition of 30% hydrogen peroxide ,  
but later on it was found that there was no 
difference in the shade of teeth bleached 
with sodium perborate in 30% hydrogen 
peroxide, sodium perborate in 3% hydrogen 
peroxide or  sodium perborate in 

8water. Some authors suggested that  though 
bleaching efficacy of sodium perborate is 
enhanced by the addition of 30% hydrogen 
peroxide, but 30% hydrogen peroxide has 
been associated with external root 
resorption when used intracoronally. So. it is 
recommended that sodium perborate mixed 
with water rather than 30% hydrogen 
peroxide or heat should be used in walking 
bleach method to prevent the occurrence of 

17external root resorption.

EXTRINSIC TOOTH BLEACHING
Vital tooth bleaching can be performed with 
a high rate of success as a more conservative 
measure than restorative treatment, such as 
porcelain veneers, crowns or composite 
bonding.  It was advocated that most teeth 
are susceptible to bleaching, provided that 
the treatment is carried out for a sufficient 

18 19long time , . The first subjective change in 
tooth color can be observed after 2-4 nights 
of tooth bleaching using night guard vital 

20  bleaching with 10% carbamide peroxide.
21Matis B.A., et al.  compared the efficacy 

and safety of 10% carbamide peroxide to the 
placebo gel as a home bleaching gel and 
found that 66% patients had clinically 
observable color change. Swift E.J. Jr., et 

22al  in his study examined the use of 10% 
carbamide peroxide nightly for 2 weeks and 
found that the teeth were 8 shade units 
lighter on Vita shade guide.  Ritter A.V., et 

23al. , from the follow up of 30 patients 
whose teeth were bleached with 10% 
carbamide peroxide revealed that 43% 
patients perceived their tooth color as stable 
10 years after bleaching.

24 Shethri S. Al., et al. evaluated two in- 
office bleaching products (35% and 38% 
hydrogen peroxide) and found no statistical 
difference during all active treatment 
periods and follow - up visits.

25Zekonis R., et al.  compared the efficacy of 
10% carbamide peroxide (at- home for 14 
days) and 35% hydrogen peroxide (in- 
office; 60 minutes) and found that 10% 

carbamide peroxide produced significantly 
lighter teeth than 35% hydrogen peroxide 
during all active treatments and follow- up 

26 visits. Dietschi D., et al. supported this 
result by his study in which home bleaching 
using 10%, 15%, 16% and 20% carbamide 
peroxide was compared to in- office 15% 
and 30% hydrogen peroxide bleaching and 
found that home bleaching regime proved 
more efficient than in- office technique. 
However the use of higher concentration of 
carbamide peroxide (15, 16, and 20%) did 
not prove significantly more effective than 
10% carbamide peroxide.

Some studies when compared the bleaching 
strips (6.5% hydrogen peroxide) and the 
bleaching tray(10% Carbamide peroxide) 
and found that bleaching strips were more or 

27,28,29 equally efficient.

ADVERSE EFFECTS
Tooth sensitivity- Tooth sensitivity was 
found to be the most common side- effect of 

30external tooth bleaching .  It has shown that 
there  is concentration dependent peroxide 
penetration in the enamel and dentin that 

31,32entered the pulp chamber  and penetration 
of the restored tooth was higher than that of 

33intact tooth.   Also it was found that where 
heat was used to accelerate the bleaching 
process and the exposure was 30 minutes 
thrice, 78% patients suffered sensitivity to 
cold and intermittent spontaneous pain 

34 lasting up to 1 day after treatment . 
Gonzalaz Ochoa J.G. histologically 
evaluated human pulp after bleaching over 
night with 10% carbamide peroxide and 
revealed inflammatory changes in 4 out of 
12 teeth after 4 and 14 days' treatment but 
there was no inflammation in teeth that were 
bleached with carbamide peroxide for 14 
days followed by the recovery phase of 14 

 35days. Tooth sensitivity normally persists 
for up to 4 days after the cessation of 
bleaching treatment

Cervica l  root  resorpt ion  i s  an  
inflammatory - mediated external resorption 
which can be seen after trauma and 
following intra- coronal bleaching. It was 
presumed that the irritating chemical 
diffuses via unprotected dentinal tubules 

36 and cementum defects  Diffusion of 
hydrogen ions from intra coronal bleaching 
agents may provide an acidic environment 
that is optimal for osteoclastic activity and 
bone resorption. Also the difference in the 
osteoclastic activity of hydrogen peroxide, 
carbamide peroxide and sodium perborate is 
due to the difference in the pH of 35% 
hydrogen peroxide (3.7), 35% carbamide 

37peroxide (6.5) and sodium perborate (9.9).

Alterations in the tooth - Several studies on 
the adverse effects of non- vital bleaching 
show alterations in the structure and 
microhardness in the enamel, dentin and 
cementum. Some studies  found that 
hydrogen peroxide causes denaturation of 
dentin which may then act as a foreign body 

38 and become susceptible to resorption.
others demonstrated that 35% hydrogen 
peroxide cause morphological and 
structural changes in dentin and enamel. 
These changes are time -dependant and 
affected directly by pre- treatment with acid 

40etchants.Rotstein I., et al.   found that 30% 
hydrogen peroxide reduces the organic 
component of dentin and cementum, 
making them more susceptible to 
degradation while 2% sodium perborate in 
water did not cause any change in the 
percentage of inorganic composition of 
dentin and cementum. They found that 
dentin and cementum became 10- 12- fold 
less soluble when sodium perborate mixed 
with 3% hydrogen peroxide was used 
instead of 30% hydrogen peroxide. 

Alterations in microhardness of enamel 
and dentin- Despite the widespread use of 
tooth whitening products, their effects on 
the physical properties of tooth is still a 
matter of concern. It was reported that 
enamel surface developed varying degree of 
surface porosity and alteration due to 
bleaching with 10% carbamide peroxide 
after pretreatment with 37% phosphoric 

41acid . It was found that the total mineral 
content of enamel was reduced from 90.39 
to 86.01 following bleaching with 10% 
carbamide peroxide gel. Also the calcium - 
phosphate ratio decreased from 2.10 to 

42 2.07. Also bleaching enamel with 10% and 
20% carbamide peroxide could significantly 
reduce its ultimate tensile strength within 

4314- day treatment

To compensate the altered microhardness of 
enamel, it was assumed that microstructural 
alterations in bleached enamel may be 
reversed due to repair mechanism by 
salivary components.  Increase in enamel 
microhardness could be observed if 
fluoride, potassium nitrate or sodium citrate 
is present in the bleaching agent. It was  
suggested that fluoride treatment following 
bleaching reduces the demineralization of 
enamel caused by hydrogen peroxide and 

44 carbamide peroxide.

Effect on restorations- Various studies 
found that that despite the utilization of 
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modern dentin adhesive systems, non- vital 
tooth bleaching has shown to adversely 
affect the sealing ability of resin composites 

4 5 , 4 6 , 4 7when bonding is  performed  
immediately following bleaching. 

A number of studies have examined the 
reason for reduced bond strength of resin 
composite to tooth and suggested that the 
poor bonding surfaces are created by 
changes in enamel structure resulting from 
loss of calcium,  increased porosity, 
decrease in microhardness and alterations in 
the organic substance, manifesting itself 
with an over- etched appearance and loss of 

45prismatic form. Another suggested reason 
could be the residual peroxide from the 
bleaching agent which interferes with resin 
a t t a c h m e n t  a n d  i n h i b i t s  r e s i n  

48 polymerization.

To  c o m p e n s a t e  t h e  p r o b l e m  o f  
compromised bond strength of resin 
composites, different treatment options 
have been investigated. Some authors  
recommended delays in restorative 
procedures to avoid clinical problems 
associated with compromised bond strength 

49following bleaching. . Others suggested 
that the removal of superficial enamel after 
bleaching restores the bond strength of resin 
composite to the tooth to the normal level.  
Also use of alcohol- based bonding agents 
and treatment of access cavities and pulp 
chambers with 10% sodium ascorbate for 3 
hours following bleaching  has been 

50recomended  It was also suggested that 1- 
week delay in the restorative procedures 
after bleaching improved the reduced 
sealing ability of resin composite, but did 
not reverse it entirely. They found that 
placement of a calcium hydroxide base and 
glass ionomer cement over the root canal 
filling is an important step to seal the root 
canal from the bleaching agent. 

Various studies documented increase in 
amount of mercury released varied with the 
type of amalgam and the type of the 
bleaching agent. It ranged from 4 times to 30 

51times higher than the saline controls

It was also found that bleaching may 
increase the solubility, surface degradation 
and fluoride release of glass ionomer cement 

52and other cements.  Also it significantly 
reduces the microhardness of composites 

67and poly acid modified composites . 

Mucosal irritation- A high concentration 
of hydrogen peroxide (30-35%) is caustic to 
the mucous membrane and may cause burns.

Genotoxicity and carcinogenicity of 
bleaching agents
A dose dependant increased incidence of 
duodenal hyperplasia where 0.1% and 0.4% 
hydrogen peroxide was administered to 
mice via drinking water for 100 days. 
Benign and malignant lesions in the 
stomach and duodenum after 90 days 
exposure were also found.53 However 

54 I.A.R.C. (the international agency for 
research on cancer) concluded that there is 
limited evidence in experimental animals 
and inadequate in humans for the 
carcinogenicity of hydrogen peroxide. 

Toxicity Of Hydrogen Peroxide And 
Carbamide Peroxide
The acute effects of hydrogen peroxide 
ingestion are dependent on the amount 
ingested and the concentration of the 
hydrogen peroxide solution. Accidental 
ingestion of 35% hydrogen peroxide has 
resulted in several fatal or near-fatal 

55poisonings . These individuals vomited, 
were cyanotic, and experienced convulsions 
and respiratory failure. Young children are at 
high risk for accidental ingestion. One 
syringe (3.5 g) of 18% carbamide peroxide 
yields 210 mg of hydrogen peroxide. Fatal 
poisoning is therefore not likely even if one 
ingests one syringe of bleaching agent. 
Ulceration of the oral mucosa and 
esophagus, nausea, vomiting, and sore 
throat have been reported for other hydrogen 
peroxide-containing preparations. It is 
therefore important to keep syringes with 
bleaching agents out of the reach of 
children, to prevent any possible accident.                            
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