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Efficacy of Carbamide Peroxide and Sodium Perborate as
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Abstract

To estimate the effectiveness of sodium perborate with carbamide-peroxide
(urea peroxide) to remove the staining of non-vital discolored teeth.
Comparative cross sectional study. Dental department of operative dentistry,
LUMHS, Jamshoro Sindh, Pakistan, from December 15-12-2014 to June
15-6-2015. A total of 160 single rooted teeth with intact clinical crowns have
been collected. Using human blood, the teeth were discolored. With the
vita shade guide, shades of discolored teeth were taken. Each tooth was
handled with the root canal. 2 mm of root-canal-filling material cleaned under
the junction of cement-enamel. In addition, it was then coated with glass
ionomer cement 1 mm thickness. Teeth were divided randomly into two
groups based on bleaching content used in the pulp chamber; group-A (C.P):
16% Carbamide-peroxide. Group-B (S.P): tetra-hydrate sodium-perborate
mixed with distilled water. After 21days, the results were checked for efficacy.
The analysis included a total of 160 teeth extracted (80 teeth extracted
in each group). In group A, 78 (51.7 %) found effectiveness compared to
73 (48.3 %) in group B. The experimental groups showed statistically similar
bleaching results at the end of twenty one days and p value found to be
not significantly different (p=0.078). With a significant result, intracoronal
bleaching of non-vital colored teeth is less invasive, comparatively safe and
effectiveto remove the staining of non-vital discolored teeth.
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Introduction

Discolored anterior teeth are often supposed to
distract esthetically, because of increasing need
for beautiful, white teeth and concern of esthetic
treatment methods; Bleaching of non-vital teeth has
become slowly important in recent years. The most

commonly used materials for teeth whitening are
sodium perborate (PBS), hydrogen-peroxide (H202)
and intracoronal bleaching carbamide-peroxide.'

Hydrogen peroxide has been shown to be effective
blanchers to remove stains in both vital as well as
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non-vital endodontically treated teeth. Hydrogen
peroxide as a bleaching agent appears to be of
great usefulness to remove stains in vital as well
as in non-vital teeth. Carbamide-peroxide was
introduced for bleaching of vital teeth. Now in recent
times it has also been endorsed as an intra-coronal
bleaching.* Sodium-perborate, also commonly
used in bleaching of nonvital teeth, subsequent
to mixing with water it decomposed into hydrogen
peroxide that's released oxygen.>® Currently,
Sodium-perborate and Carbamide-peroxide are
used owing to insignificant tissues harm by these
materials. Sodium-perborate is a safe bleaching
material, while thirty percent hydrogen peroxide
has been reported as caustic, therefore, instead
of hydrogenperoxide, sodium-perborate along with
distilled water is indicated. Carbamide-peroxide
has been recently acknowledged for use in the
removal of non-vital teeth discoloration and use as
an intracoronal bleaching.”

This material also has a slower peroxide liberation
and it is considered more potent than hydrogen
peroxide. This slower release of hydrogen lightens
the staining. The use of perborate sodium and
carbamide peroxide as an alternative to hydrogen
peroxide is now recommended.® At this time a
small number of studies in the literature so as to
assess the usefulness of carbamide peroxide thus
it is not cleared that which is more effective agent
thus this study is aimed to evaluate that among
sodium perborate and carbamide peroxide which
bleaching agent is more effective intracoronal
bleaching agents for removing the discoloration on
non-vitalendodontically treated teeth.

Materials and Methods

In this comparative cross sectional study, 160 Single
rooted extracted teeth with intact clinical crown
were selected from the Oral Surgery Outpatients
Department. Inclusion criteria included, Single
rooted teeth, Intact clinical crown and exclusion
criteria included Grossly carious teeth, root fracture.
Teeth was cleaned and stored in saline solution
or (NaCl0.9%). Teeth was discolored using fresh
human blood obtained from different blood banks
for 18 days. Blood was changed each day and the
staining process was continued for 18 successive
days. Shade of discolored teeth was taken with
a Vita shade guide. The opening of the coronal
access was made under high-speed water-coolant

by diamond-bur. The root canal was made for each
tooth using step-back techniques and obturation
techniques using sealer and guttapercha cold-lateral
condensation. Under the cement-enamel junction,
2 mm of the root canal filling was added and 1 mm
thick glass-ionomer cement base sealed. Upon
washing with ordinary saline solution, the pulp
chambers of all teeth were 17% EDTA for 3 minutes.
The teeth are randomly divided into two classes
based on the type of bleaching material used in the
pulp chamber. Group-1 16% Carbamide-peroxide-
gel and Class 2 tetra-hydrate Sodium-perborate in a
liquid ratio of 2 g to 1 ml combined with distilled water.
After placement of bleaching agents, the access-
cavities were conserved with temporary cement.
Then temporary-cement was extracted along with
the bleaching-material rinsed with water and then a
new bleaching-session was done. This process was
repeated-twice in intervals of seven-days. For clinical
analysis, other experienced clinician or supervisor
viewed all teeth (instantly after artificial-staining and
after 21-days of bleaching). Final outcome were
assessed after 21days in terms of efficacy. All the
data were entered in pre-design proforma.

IBM SPSS version 23.0 was used to perform the
statistical analysis. Frequency and percentages
were calculated for bleaching efficacy. Efficacy was
stratified with respect to type of tooth to see the
association between both groups. Chi-square test
with 95% confidence interval was applied to compare
the efficacy between two groups. P value < 0.05 was
measured as statistically significant level.

Results

A total of 160 single rooted extracted teeth
(80 teeth in each group) were included during
the study period of six months from december
15-12- 2014 to june 15- 6-2015. Group A-carbamide
peroxide and Group-B sodium perborate. The central
incisors 31% were the most common type of teeth
included in this study followed by First premolar
23%, second premolars 21%, lateral incisors 19%
and canines 6%. (Table NO-1)

Carbamide peroxide and sodium perborate 50% and
50% were the types of bleaching agents respectively.
(Table NO: 2)

Efficacy was seen positive in 94% cases.
(Figure NO-1)
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Out of 160 (100%) extracted teeth, in 51% of cases
carbamide peroxide was effective, where as in 48%
of cases sodium perborate was effectiveComparing
that between two groups there was no statistically
significant difference. (Table NO: 3)

Table 1: Frequency of type of tooth

Type of Tooth Frequency Percentage (%)

Central Incisor 50 31.2
Lateral Incisor 30 18.8
Canine 10 6.2

First Premolar 37 23.1
Second Premolar 33 20.6
Total 160 100.0

Table 2: Frequency of Type of
Bleaching Agents

Type of Bleaching Frequency Percentage

Agents

Carbamide Peroxide 80 50.0
Sodium Perborate 80 50.0
Total 160 100.0
Discussion

The outcome of the current study highlights that
the technique of internal bleaching is expected to
be simple, fast and low-cost. It retained the tooth
structure and preserved the natural shape, occlusion
and tooth functionality. In their analysis, Valera

Efficacy of bleaching agent

Fig. 1: Efficacy of Bleaching Agent

et al.,° measured the efficiency of sixteen percent
CP gel, sodium-perborate (SP) tetra-hydrate and
the mixture of both bleaching agents in walking
bleaching techniques. Sixty human premolar teeth
with unbroken crowns were included in this study.
The decoloration of the teeth was collected through
the use of fresh blood rabbit. Shade assessment
was performed via the Vita shade guide. Both
groups received statistically related bleaching results
(p>0.05). At the end of twenty-one days, eighty
percent of discolored teeth resumed their original
colorin group 1 Carbamide peroxide (CP), and at the
end of twenty-one days, 93.33 % of discolored teeth
resumed their original color in group 2 tetrahydrate
sodium perborate (SP).

Table 3: Efficacy of Bleaching Agent

Group of Bleaching Efficacy of Bleaching Agents Total P-value
Agents
Yes No
Carbamide Peroxide 78 2 80
51.7% 22.2% 50.0%
Sodium Perborate 73 7 80
48.3% 77.8% 50.0% 0.078
Total 151 9 160
100.0% 100.0% 100.0%
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Certain media used for extracted teeth discoloration
include various colors, coffee, etc. Teeth collected
in this study were cleaned and preserved in saline
solution or (NaCl 0.9 %).Teeth are discolored for
18 days using fresh human blood obtained from
different blood banks.

Our study results are consistent with those reported
by Valera et al, and both carbamide peroxide and
sodium perborate bleaching agents at the end
of twenty-one days produced statistically similar
bleaching results, and p was found not to be
significantly different (p>0.05). Comparing to Lim,
et al®, it is apparent that visual-color determination
is independent, as compared to the accuracy of
the spectrophotometer evaluation.’® However, Vac
hon, et al.” advised that, while spectrophotometer
readings can show a difference, these differences
may be scientifically balanced with the human eye, a
deviation that is statistically significant. Consequently,
using the Vita-Lumin shade guide, only a few
studies used both visual and spectrophotometer to
determine the efficacy of bleaching agents in color
change, and the results of both studies are clear. In
this analysis, color variations are analyzed under
standardized lighting conditions in each sample
using the Vita shade guide. Taking into account
the current data, there is no statistical difference
between the two methods in the study. Therefore,
both techniques (photographic examination and
Vita shade guide) may be suggested to determine
the effectiveness of bleaching agents applied to
discolored teeth through blood decomposition.
Weiger, et al."" has shown that sodium perborate
monohydrate produces high amounts of active
oxygen, but that fusion with hydrogen peroxide
or water becomes inefficient after 1 hour. The
Trihydrate (NaBO3°nH20) sodium perborate
displays 11.8% of active oxygen and setting within
one day. Sodium perborate tetrahydrate, on the
other hand, provides small amounts of active oxygen
(10.4%), the environment takes place after seven
days. NaBO3+nH20 is suggested as it remains
active until the bleaching agent is changed (seven
days). In addition, the amount of hydrogen peroxide
(H202) infiltration depends on the perborate form
of sodium,'? and infiltration is significantly high
in combination with sodium perborate mono or
tetrahydrate and hydrogen peroxide and less in
combination with H202 trihydrate or tetrahydrate
and water mixture. While the sodium perborate

three types are applicable, the type of tetra hydrate
is usually used in walking bleaching techniques.™
Weiger et al. also used 3 different forms of perborate
sodium and indicated that although the monohydrate
had the maximum active oxygen content, there was
no significant difference between them.

Lim, et al. (2004) verified that thirty five percent
carbamide peroxide and thirty five percent hydrogen
peroxide were effective for removing the discoloration
of non vitalendodontically treated teeth, and were
considerablyhealthier than Sodium perborate after
7 days mixed with water.

Our study results are consistent with those recorded
by Lim, et al. Carbamide peroxide and sodium
perborate have both been effective in bleaching
stained teeth blood products, particularly after
twenty-one days.™

In their study of internal teeth bleaching, P Abbott
et al.’? concluded that the primary color had
a significant effect on the results of bleaching
(p= 0.000). Originally gray teeth were the most
expected to bleach in all gray teeth with a" good™
color alteration. Light yellow and black discolorations
had slightly fewer positive results, which is 94.9%
and 86.1%, respectively" poor") while only 67.5%
of dark yellow teeth had a" better" score. It was
noteworthy that all the teeth in this study had
either" natural" or" acceptable" color changes due
to bleaching and no teeth had any improvement
of color.The results obtained with the internal
bleaching technique used in the current study are
supporting and encouraging previous reports, 16
that established internal bleaching as an anticipated
technique. In this experiment, teeth had enough
color alteration following intracoronal bleaching
of discolored endodontically treated teeth and
statistically insignificant difference between the two
bleaching agents.

Conclusion

The results of this study indicate intracoronal
bleaching of non-vital colored teeth is less invasive,
comparatively safe and effective to remove
the staining of non-vital discolored teeth. The
intracoronal bleaching is extensively used in
discolored, non-vital teeth because it is competent,
comparatively uncomplicated, and when compared
with prosthetic management, it retains the tooth
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structure. The results of this study indicate that
carbamide peroxide and sodium perborate are
active whitening agents for bleaching endodontically
treated discolored teeth.
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