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Peroxides have been used for tooth bleaching/whitening for more than 30 years and the use of
hydrogen peroxide or hydrogen peroxide releasers as tooth bleaching/whitening actives in a
custom-fitted tray has been available since the 1980’'s. The safety and efficacy of hydrogen
peroxide and carbamide peroxide bleaching/whitening agents is well documented and there are
over 20 different products (10 - 30% carbamide peroxide releasing 3.6 - 10% hydrogen
peroxide) are currently on the market via dental offices for home use. At least 10 different tooth
bleaching/whitening products with varying levels of hydrogen peroxide or hydrogen peroxide
releasers (3.6 - 6% hydrogen peroxide) are also currently available as direct to consumer
products in Canada and the United States.

Oral Soft Tissue:

There are a large number of clinical studies published or reported at international dental
meetings which have been conducted on a variety of tooth bleaching products delivering 3.6 -
16% hydrogen peroxide using a variety of delivery systems. Studies have evaluated effects of
intended use (typically 2 weeks), extended use (approx. 3 months), exaggerated use and use
by juveniles. The adverse event profile for each product type, and from each study design and
duration, are comparable. If adverse events occurred they were typically gingival irritation
and/or tooth sensitivity, regardless of mode of delivery. The majority of adverse events were
mild and all resolved either spontaneously or within 2 days after product use was discontinued.
All resolved fully without dentist intervention and were without long term effect. Even 6 months
continuous use caused the same mild, transient adverse events as those observed after 14 or
28 days of product use.

Studies have generally been conducted with hydrogen peroxide containing products in one leg
and non-peroxide-containing product as placebo or marketed carbamide peroxide product to
act as a benchmark. Assessment of the results following usage of the placebo legs showed
that the adverse events experienced were similar in type and severity to those experienced by
the sunbject following use of the hydrogen peroxide-containing tooth whitening products.
These data support the conclusion that the adverse events seen were attributable to the matrix
also.

The adverse event profiles (incidence and severity) from clinical studies conducted were similar
to those following use of currently marketed tooth whitening products (data available from
industry consumer relations telephone lines). Market experience continues to indicate that <6%
hydrogen peroxide tooth whitening products are well tolerated by consumers.

Few studies have been conducted specifically to assess the effect of tooth whiteners on
subjects suffering with gingivitis and periodontitis. Data available from studies shows no
initiation or exacerbation of inflammation, other than the well-documented transient gingival
irritation experienced by some users. Hydrogen peroxide has been used specifically in the
treatment of periodontitis and has been successful in long-term therapy when used daily in
subgingival irrigation of affected sites for up to two week periods intermittently over 17.5 years
(Kawamura et al. 2004).

Oral Hard tissue:
Hard tissue safety of hydrogen peroxide has been extensively evaluated and is well published.




Testing has confirmed the safety of hydrogen peroxide up to 6% in modern day bleaching gels
with respect to the dentition (enamel, dentine and pulp) and restorative materials even under
highly exaggerated exposure conditions in vitro. Such data provide positive reassurance that
no adverse effects will result if such products are potentially overused in vivo.

Bleaches do not significantly damage restorations, although restoring teeth should be avoided
immediately after bleaching due to a transient reduction in bond strength, which quickly returns
to normal. In vitro studies, under exaggerated conditions of use, have demonstrated release of
very small amounts of mercury from amalgams at levels which are well within the limits for
mercury exposure in the guidelines set out by the World Health Organisation (WHO, 1976).
Thus, there is no in vivo risk from additional vapour exposure following tooth bleaching
(Hummert et al. 1993; Rotstein et al. 1997).

A number of studies have examined the effects of vital bleaching on pulp histology. These
studies involve the use of vital teeth scheduled for orthodontic extraction that are then exposed
to bleach or control treatments prior to extraction, fixation and assessments. Researchers
have observed that vital tooth bleaching produces histological evidence of minor inflammation
of superficial layers of pulp adjacent to the pulp-dentin junction (Robertson and Melfi, 1980;
Cohen and Chase, 1979 and Anderson et al., 1999). It is noteworthy that the minor
inflammatory response of the pulp to the introduction of bleaching seems to be concurrent with
the pain response expressed by consumers having increased hypersensitivity. The histological
and immunostaining studies also confirm in vivo observations that the response of pulp to
bleaching appeared self-limiting. Evidence of pulp inflammation did not worsen with increased
time of bleaching, and in all cases, responses appeared self-resolving.

Additional supporting data for the minor, self-limiting and rapidly resolving (even during
treatment) effects of peroxides on pulp tissues may be provided from studies. Varvara et al.
(Varvara et al., 2003) found significant quantities of active catalase in vital pulp — supporting
that rapid degradation of peroxide would likely take place during the limited penetration of
peroxide associated with tooth bleaching. In addition, they found that the catalase activity was
3-fold increased in inflamed pulps as opposed to normal pulp tissue the concentrations of
hydrogen peroxide required to produce enzyme inhibition were some 1000-10,000 fold higher
than concentration observed to penetrate pulp under even idealized in vitro treatment
conditions.

Reference list:

Almas K, Al-Harbi M, Al-Gunaim M., (2003) The effect of a 10% carbamide peroxide home
bleaching system on the gingival health. J Contemp Dent Pract. 15;4: 32-41

Anderson DG, Chiego Jr. DJ, Glickman GN, McCauley LK (1999) A clinical assessment of the
effects of 10 % carbamide peroxide gel on human pulp tissue. Journal of Endodontics 25: 247-
250

Cohen SC, Chase C (1979) Human pulpal response to bleaching procedures on vital teeth.
Journal of Endodontics 5: 134-138

Hummert TW, Osborne JW, Norling BK, Cardenas HL, (1993) Mercury in solution following
exposure of various amalgams to carbamide peroxides. American Journal of Dentistry 6: 305-
309

Kawamura M, Sadamori S, Okada M, Sasahara H, Hamada T. (2004) Non-surgical approach
to advanced chronic periodontitis: a 17.5-year case report. Aust Dent J.; 49: 40-4.

Robertson WD, Melfi RC (1980) Pulpal response to vital bleaching procedures. Journal of
Endodontics 6: 645-649

Rotstein I, Mor C, Arwaz JR (1997) Changes in surface levels of mercury, sliver, tin and copper



of dental amalgam treated with carbamide peroxide and hydrogen peroxide in vitro. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod 83: 506-509

Varvara G, Esposito P, Monaco F, Murmura G, Cordella C, Traini T, Perinetti G, Caputi S
(2003) Catalase activity in human healthy and inflamed dental pulps. J Dent Research 82
(Spec Issue B): 186, # 1392

World Health Organisation. (1976). Environmental Health Criteria 1, Mercury. WHO. 120-121.
http://www.inchem.org/pages/ehc.html.




This paper represents the views of its author on the subject. These views have not been adopted or in any way approved by the Commission
and should not be relied upon as a statement of the Commission's or Health & Consumer Protection DG's views. The European Commission
does not guarantee the accuracy of the data included in this paper, nor does it accept responsibility for any use made thereof.



