


Esthetics plays an important role 
in a human’s life. Especially today, the 
need for an esthetic appearance is at 
a higher level of importance than ever 
before for success in a career and pri-
vate life. Tooth discoloration, especially 
in the front teeth, disturbs the human’s 
smile and is often a reason for dissatis-
faction before or after tooth treatment 
in the daily practice of dentistry. Tooth 
bleaching has grown in popularity the 
past decades to represent a relatively 
easy, conservative, non-invasive, and 
inexpensive option to treat discolored 
teeth. There are several kinds of bleach-
ing methods available to treat the dif-
ferent kinds of tooth discolorations, 
as discolorations vary in appearance, 
etiology, severity, localization, and 
adherence to tooth structure.1 These 
bleaching methods differ usually in the 
concentration and kind of the applied 
bleaching agent. Today the available 
bleaching materials almost always 
contain hydrogen peroxide or carba-
mide peroxide.2 They are mostly used 
alone, though in some cases they are 
activated chemically, by heat or light. 
The bleaching agents are applied on 
the external surface of the tooth (most 
usually for vital teeth) or in the pulp 
chamber (in the case of non-vital tooth 
bleaching) aiming to bleach/whiten the 
chromogens inside the enamel and/or 
dentin.

The efficacy of tooth bleaching, inde-
pendently of the method, cannot be 
doubted as it has been widely doc-
umented3 in published international 
literature. It has been shown that the 
various bleaching methods available 
are able to change the tooth color 
satisfying the patients’ demands and 
needs. In a study published in 20144 it 
was demonstrated that tooth bleach-
ing resulted in patients showing their 
teeth more often, and without embar-
rassment, when speaking and smiling. 
While tooth bleaching is definitely not 
new and its efficacy is well studied, 
there are still a few concerns about 
its safety5, especially about the use of 
bleaching products that contain high 
concentrations of hydrogen peroxide. 

Since Directive 2011/84/EU concerning 
cosmetic products which entered into 
force in October 2012, there is more 
discussion in Europe about the safety 
of bleaching products containing more 
than 6 % hydrogen peroxide. Directive 
2011/84/EU amended the EU Cosmetic 
Directive (Directive 76/768/EEC) which 
limited hydrogen peroxide to be used 
in oral products to 0,1 % hydrogen per-
oxide (present or released) by a new 
category “Tooth whitening or bleach-
ing products” with a concentration of 
hydrogen peroxide from 0.1 % to 6 %. 
The limit of 6 % is based on the 2008 

SCCS6 report which stated that “the use 
of tooth whitening or bleaching prod-
ucts containing more than 0.1 % and 
up to 6 % of hydrogen peroxide pres-
ent or released from other compounds 
or mixtures in these products may be 
safe if the following conditions are sat-
isfied.” The SCCS—according to the 
purpose of this board—means “safe” 
in this context as “safe in the hand of 
patients”. In the Directive 2011/84/EU, 
these conditions were named: Such 
product is “to be only sold to dental 
practitioners. For each cycle of use, first 
use by dental practitioners…or under 
their direct supervision… Afterwards 
to be provided to the consumer to com-
plete the cycle of use.“ 

The main change after this directive 
was that the products with up to 6 % 
hydrogen peroxide, which were in the 
past sometimes marketed as “over the 
counter” (OTC) products, were no lon-
ger accessible by the patients without 
consulting a dentist. 

A lot of manufacturers have marketed 
and continue to market bleaching prod-
ucts with a higher concentration of hy-
drogen peroxide than 6 % as medical 
devices. 

The literature search undertaken for this 
review reveals that there is a wide vari-
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ety of indications of successful use of 
whitening product with concentrations 
up to 40 % H2O2. Some examples are 
tooth discolorations caused by systemic, 
congenital, metabolic, pharmacolog-
ical, traumatic, or iatrogenic factors; 
such as dental fluorosis, tetracycline 
stains, trauma, erythroblastosis fetalis, 
jaundice, or porphyria. There are few 
publications summarizing the indica-
tions and the results of such treatments. 
The majority of the publications is to be 
categorized as reports on cases or sin-
gle indications showing creative use of 
whitening product available and or the 
use of chemistry bought in pharmacies 
or from other suppliers when appropri-
ate product was not or not yet available.

The point of stating that products up 
to 6 % hydrogen peroxide are safe has 
caused quite some discussion in Europe 
in the past, as it was not really clear 
whether it meant that the products up 
to 6 % were safe enough to be called 
cosmetic products or even to be sold 
“over the counter” (OTC) or whether 
it meant that the product containing 
higher concentrations than 6 % hydro-
gen peroxide are not safe to be used 

even if controlled and administered in 
the dental office. 

Fortunately, the literature of the last 
forty years contains a multitude of 
studies, reports and reviews evaluat-
ing and discussing the safety of tooth 
bleaching.

The purpose of this paper is to summa-
rize the available published information 
concerning the indications, efficacy and 
safety of tooth bleaching product con-
taining more than 6 % hydrogen perox-
ide or the equivalent concentration of 
carbamide peroxide. 

All original scientific full papers or re-
views listed online in PubMed7 were 
included in the present review. Papers 
only with abstracts available or case 
reports were not included. Clinical and 
in vitro studies were included in the re-
view. A meta-analysis was not possible 
to be performed due to the different 
study designs among the studies avail-
able as the review extends to a long 
period of time.
In order to evaluate the safety of bleach-
ing products with a high concentration 

of hydrogen peroxide, different aspects 
were taken in consideration: their ef-
fects on dental hard tissues, on soft 
oral tissues, on the pulp and gingival 
tissues, on restorative materials, and 
their effect on adhesion of restorative 
materials to the dental tissues.

Part I and II were written in 2014 and 
2015. Until now, they were only avail-
able as internal copies printed in the 
University of Freiburg. 
I am very glad that both parts are now 
available in a printed form.
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