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Comparison of the clinical efficacy and safety of
carbamide peroxide and hydrogen peroxide in
at-home bleaching gels
V. Alonso de la Peña, MD, DDS, PhD1/O. Balboa Cabrita, DDS2
Objective: The aim of this study was to evaluate the clinical efficacy of home-administered
vital bleaching procedures and possible adverse effects derived from their use. One gel
containing 3.5% hydrogen peroxide with a 5% potassium nitrate component (FKD, Kin
Lab) was compared with a carbamide peroxide–based gel with a concentration of 10%
(Opalescence, Ultradent). Method and Materials: Two sample groups were designed,
each composed of 8 patients. All patients employed both bleaching products, 1 in the
maxillary arch and the other in the mandibular arch on a random basis. The treatment was
applied for 3 hours a day for 4 weeks. The degree of bleaching was evaluated using the
Vita guide arranged by brightness. Dental sensitivity was measured with a specially
designed 4-point scale. Gingival irritation was registered by the presence or absence of
lesions in the marginal gingiva related to treatment. Results: The degree of bleaching was
similar with both products (4.8 Vita shade tabs). The hydrogen peroxide product with
potassium nitrate provoked less dental sensitivity, although the difference between the 2
products was insignificant (P = .063). Gingival irritation appeared in 6 subjects, but was
unrelated to the applied product. Conclusion: Under the conditions of this study, no statistically significant differences were detected between 3.5% hydrogen peroxide containing 5% potassium nitrate (FKD) and the 10% carbamide peroxide–based product
(Opalescence). (Quintessence Int 2006;37:551–556)
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Home-administered vital bleaching in customized trays was described by Haywood in
1989.1 This procedure generally presents the
same indications and prognosis as conventional in-clinic bleaching procedures, with the
added advantage of lower cost and minor
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adverse effects, such as oral tissue burns
and dental sensitivity.2 Because of the noninvasive nature of this treatment, at-home vital
bleaching is probably the safest, most
patient-pleasing method of obtaining effective tooth bleaching.3 The most commonly
employed active ingredient is 10% carbamide peroxide (CP) gel, which has shown
satisfactory clinical results.4–8 Different studies confirm no detrimental safety issues.9–11
Hydrogen peroxide (HP) gel is also used
as an at-home vital bleaching agent, with different concentrations and different application methods such as custom trays12,13 and
whitening strips.14 Upon comparison of the
clinical efficiency of CP and HP, depending
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Inclusion criteria
• Aged between 18 and 50 years
• Subject availability to attend the control visits
• Good overall general health
• A minimum of 24 natural teeth, including at least 4
molars (excluding third molars)
• Willingness to refrain from the use of any type of
mouth rinse during participation in the study
Exclusion criteria
• Systemic disease or regular intake of any sort of
medication; need of antibiotic prophylactic therapy
to receive dental treatment
• Smoking habit
• Pregnant or breast-feeding
• Presence of active cavities; anterior sector restorations covering more than one sixth of the labial surface; anterior teeth with root canal treatment;
crowns or veneers on anterior teeth
• A Löe-Silness Gingival Index25 above 1
• Stains confirmed to be due to tetracycline
• Previous use of any sort of bleaching treatments in
the past 5 years

Fig 1 Criteria of inclusion and exclusion (modification of the criteria suggested by Mokhalis et al17).

on the applied concentrations of these
bleaching agents, many controversial results
can be found.15–17
The most common adverse effects of
these bleaching gels are gingival irritation
and dental sensitivity.5,6 Gingival irritations
can be attributed either to the design of the
tray or to the chemical bleaching agent.
Interruption of treatment for 1 to 2 days along
with minor adjustments to the application
tray generally resolves the problem of gingival irritation.18 Dental sensitivity causes discomfort to the patient, but is reversible and
rarely leads to suspension of treatment.19 The
combination of the bleaching agent with
potassium nitrate and fluoride can reduce
this undesirable effect.20–22
The 10% CP, upon contact with oral tissues and saliva, breaks down into 3% to
3.5% HP and 6.5% to 7.0% urea, HP being
the active bleaching ingredient.2,23,24 The purpose of this study was to determine the clinical efficacy and possible adverse effects of a
10% CP gel versus a 3.5% HP gel containing
a 5% potassium nitrate ingredient.
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METHOD AND MATERIALS
The study group was made up of 16 subjects, 11 women and 5 men, with a mean age
of 31.8 years (SD ± 4.49). All the subjects volunteered for the study and expressed an
interest in bleaching their teeth. Each patient
was handed a consent form as well as a brief
written explanation of the indications and
contraindications of the bleaching procedure
they were about to undergo. Inclusion and
exclusion criteria were applied based on a
modification of the criteria suggested by
Mokhalis et al17 (Fig 1).
Fast-setting alginate (Cavex ColorChange,
Cavex) impressions of both arches of each
patient were made. Hard plaster (Rubinit,
Protechno) casts were cut into horseshoe
shapes. Bleaching trays were made with 1mm mouthguard sheets (Buffalo Dental). An
Econo-Vac (Buffalo Dental) machine was
used to customize the individual trays. Trays
were trimmed 1 mm above the gingival margin, avoiding a possible coverage of the interdental papilla.
The compared bleaching products were
(1) FKD (Kin Lab), composed of 3.5% hydrogen peroxide, 5% potassium nitrate, and carbopol, with a pH of 5.0 to 5.5, and (2)
Opalescence (Ultradent), composed of 10%
carbamide peroxide with carbopol and a pH
of 6.5.
At the first stage of the study, patients
were instructed on the application method,
and initial photographs of each patient were
taken (Nikon camera F601 and MedicalNikkor 120-mm lens) in a slide format (Elite,
Kodak) that included anterior teeth of both
arches and incorporated a tooth from the
Vita Classic Shade Guide (Vita Zahnfabrik)
as a reference.
Patients were instructed to apply the gel
for a total of 3 hours a day on each arch, and
to renew the gel every hour. All patients
employed both bleaching products, 1 in the
maxillary arch and the other in the mandibular arch. Eight patients used Opalescence in
the maxillary arch and FKD in the mandibular
arch, and the other 8 patients employed FKD
in the maxillary arch and Opalescence in the
mandibular arch. Both groups applied the
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Fig 2a Bleaching of the maxillary arch with
Opalescence and the mandibular arch with FKD
(initial stage).

Fig 2b

After 4 weeks of treatment.

Fig 3a Bleaching of the maxillary arch with
FKD and the mandibular arch with Opalescence
(initial stage).

Fig 3b

After 4 weeks of treatment.

products on a random basis. The duration of
the treatment was 4 weeks.
Bleaching efficacy and adverse effect
controls were obtained on days 7, 14, 21, and
28 of the study. Using the central incisor as
the reference, the degree of bleaching was
estimated by comparing photographs taken
at the 4 control visits, using the Vita LuminVacuum color guide arranged by brightness
(B1, A1, B2, D2, A2, C1, C2, D4, A3, D3, A3,
B4, C3, A4, C4). The shade changes were
evaluated by Vita shade tabs. To evaluate
dental sensitivity, a scale of 4 levels was
applied: absence of sensitivity (grade 0),
slight sensitivity not necessitating suspension of treatment (grade 1), sensitivity that
forced suspension of treatment for 1 day
(grade 2), sensitivity that led to suspension of
treatment for more than 1 day (grade 3).
Gingival irritation related to the treatment was
registered as present or absent.
Analysis of variance of repeated measurements and McNemar test were applied to
compare the efficacy of the bleaching agent
in both arches. The level of significance was
set at P < .05.
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RESULTS
All 16 patients completed the study. At the
end of the treatment, significant bleaching
was obtained with both products (maxillary
arch, P = .020; mandibular arch, P = .027).
The final degree of lightening obtained with
the 2 products was not significantly different
(maxillary arch, P = .213; mandibular arch,
P = .121). With both gels an average lightening of 4.8 shades of the Vita Lumin-Vacuum
arranged by brightness was accomplished
(Figs 2 and 3).
The most notable shade lightening was
achieved mainly in the first 3 weeks of the
study, with no considerable progress
observed during the final week with either
product (maxillary arch, P = .118; mandibular
arch, P = .227) (Fig 4).
Dental sensitivity associated with the
bleaching agent was of a slight nature in all
recorded cases and did not lead to suspension of treatment in any of the patients. In the
first week, 8 patients had sensitivity in the
arch where CP (Opalescence) was applied,
and 7 patients experienced sensitivity in the

COPYRIGHT © 2005 BY QUINTESSENCE PUBLISHING CO, INC.
TO PERSONAL USE ONLY.
NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM
WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.

NUMBER
7 OF
• THIS
JULY/AUGUST
2006
PRINTING
DOCUMENT IS RESTRICTED

553

6/6/06

1:57 PM

Page 554

Q U I N T E S S E N C E I N T E R N AT I O N A L
Peña/Cabrita

6

8

Opalescence
FKD

Opalescence
FKD

7
No. of arches with sensitivity

7

Degree of lightening

Pena

5
4
3
2
1

6
5
4
3
2
1

0
14

7

21

28

Day
Fig 4 Degree of lightening by product (number of lightened shades according to the Vita Lumin-Vacuum arranged
by brightness).

arch where they applied HP (FKD). In the
final week of treatment, 4 patients had sensitivity in the arch treated with CP and 2 with
HP (Fig 5). Where dental sensitivity did not
occur in the first week, it was not observed in
the following 3 weeks.
During the first week gingival irritation was
observed in 5 patients, 3 with CP and 2 with
HP, with no occurrence in the final week. All
cases were resolved with proper trimming of
the trays in the lesion area, and in none of the
cases was there recurrence of discomfort.

DISCUSSION
Taking into account the results obtained in
previous studies that suggest that the activity
of the component is reduced to 50% in the
first 20 to 30 minutes,26 it was recommended
that participants in the present study renew
the bleaching gel on an hourly basis to
obtain the maximum bleaching effect.
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Fig 5 Evaluation of dental sensitivity by product. All cases
of sensitivity were mild (degree 1).

In the present study, the bleaching efficacy obtained with a 10% CP gel and with a
3.5% HP gel was similar, confirming the
results obtained by Kowitz et al27 in their comparison of 10% CP and 3% HP. This can be
explained by the fact that a 10% CP is transformed into 3.5% HP and 6.5% urea, HP
being the active whitening component.2,23,24
The degree of lightening obtained in this
study with both products (4.8 Vita shade tabs
arranged by brightness) is similar to the
results described by Myers et al,13 who
applied a 3% HP with similar methodology.
In recent literature, few studies are encountered covering the topic of velocity of
bleaching agents, and among these, there
are diverse results. Mokhlis et al17 commented that 20% CP bleaches faster than 7.5%
HP in a 14-day treatment period, although in
12-week controls there were no observable
differences. On the other hand, Greenwall28
suggested that HP needs less time for
bleaching, although this theory is not supported by many studies.29
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Sensitivity occurred less frequently in the
arches where FKD was administered. Many
publications associate the use of potassium
nitrate with a reduction of dental sensitivity
during bleaching treatment.20,21 Tam21 compared 2 10% CP-based products, 1 containing potassium nitrate and fluoride and the
other only the bleaching agent. In 2 weeks,
the group that used the whitening gel containing the desensitizing agents developed
less sensitivity and similar shade whitening.
Consequently, the inclusion of a desensitizing agent with the bleaching gel would
reduce this frequently occurring adverse
effect. Gingival irritations as a result of athome bleaching procedures can be considered infrequent, even with the application of
higher concentrations of bleaching agents.9
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