





Carbamide Peroxide Gel in Intracoronal Bleaching

Fig. 2: Root canal preparation armamentarium

Table 1: The material used for bleaching, its concentration and time of
application for each group

Groups Material Time interval (days)
Group | Distilled water 7

Group Il 10% CP 7

Group Il 15% CP 7

Group IV 35% CP 7

Group V Sodium perborate mixed 7

with 30% HP
ResuLts

The mean HP released from various groups listed in Table 2 showed
that there is a gradual increase in the mean peroxide release as the
concentration of CP increases. In group |, the peroxide leakage was
absent. Group Il showed mean peroxide leakage to be the least
(0.340), followed by group 111 (0.653), group IV (4.644), and then the
highest was for group V (7.536). There was a significant difference
found between various groups tested.

In order to find out among which pair of groups there exist a
significant difference, multiple comparisons using the Mann-Whitney
test was carried out and the results are listed in Table 3. The difference
in HP release between groups Il and Ill is found to be statistically
significant (p < 0.001). Also, the difference in HP release between
groups Il and IV as well as groups Il and V is found to be statistically
significant (p < 0.001). The difference in HP release between groups
Il and IV as well as groups Ill and V was found to be statistically
significant (p < 0.001). The difference in HP release between groups
IV and V was found to be statistically significant (p < 0.001).
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Graph 1 shows the individual value plot of HP release (ug/mL)
in the groups. Group | showed no peroxide penetration. Group I
showed the least peroxide penetration which falls in the range of
0.298t00.417 ug/mL, and group I110.562 to 0.757 pug/mL, and group
IV 4.340 to 4.944 pg/mL showed increased peroxide leakage as
compared to group I, whereas the highest microleakage is shown
by group V (6.425-7.990 pg/mL).

Graph 2 shows the mean HP release (ug/mL) from various
groups tested. Group | showed no penetration. Group Il showed
a mean value of peroxide leakage as 0.340 ug/mL. Groups Il and
IV showed intermediate values for peroxide penetration as 0.653
and 4.644 pg/mL, respectively, and group V showed the highest
value of 7.536 pg/mL.

Discussion

Discoloration of pulpless and/or endodontically treated teeth is
an important concern for both patient and dentist. In recent years,
tooth whitening has become one of the most rapidly growing oral
care sectors, fueled by patient demands for cosmetically attractive
smiles.

Dentinis a permeable structure that allows diffusion of HP. The
diffusion through dentin follows Fick’s second law. J; = A-D-C/x,
where J; is the diffusive flux of solute (mol/s), A is the surface area
available for diffusion (m?), D is the diffusion coefficient (m?/s), Cis
the concentration (mol/m3), and x is the diffusion distance (m). The
equation also says that the diffusion stops when the concentration
of HP is equivalent on both sides of the dentin. So a bleaching agent
needs to be renewed to get satisfactory esthetic results.®
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Fig. 3: Bleaching agents used and material for final specimen preparation

Fig. 4: Weighing apparatus

Studies by Koulaouzidou et al. have demonstrated thatintracoronal
HP can diffuse through the root into the periodontal ligament (PDL)
space, and this diffusion is greater in the presence of cemental root
defects. There is speculation that diffusion of hydrogen ions from
intracoronal bleaching agents may provide an acidic environment
that is optimal for osteoclastic activity and bone resorption, resulting
in external root resorption or invasive cervical resorption.’

HP is a ubiquitous molecule produced by a range of oxidase
enzymes including glycollate and monoamine oxidases as well as by
the peroxisomal pathway for 3-oxidation of fatty acids. Therefore, most
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Figs 5A and B: (A) Final specimen prepared and (B) suspending tooth
on 5 mL tube

orall human cells are exposed to some levels of HP, and levels below 20
pmol/L are considered safe as when it exceeds 50 umol/L, it is cytotoxic
tomostliving cells. A high concentration of H,O, is caustic, burns tissues
on contact, and can release free radicals. Because of its low molecular
weight, this substance can penetrate dentin and can release oxygen
that breaks the double bonds of the organic and inorganic compounds
inside the dentinal tubules.” Hoffmann and Meneghini demonstrated
that HP is toxic to cultured human fibroblasts in concentrations as low
as 10 pM (0.34 mg/L), as judged by loss of colony forming ability, which
they showed to be due to single strand of DNA .2
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Fig. 6: UV-Visible spectrophotometer

Hence, the estimation of HP penetration from various bleaching
agents is essential to know its safety of use. Although bleaching
is mainly performed on anterior teeth, premolar teeth were used
in this study due to various reasons like they are easily available,
and majority of earlier studies on peroxide penetration are done
using similar teeth, so a comparison of the results obtained can be
done. Young single-rooted premolars were selected which were
extracted for orthodontic reasons as this tooth shows a large pulp
chamber similar to young anterior tooth, which are the common
tooth to get traumatized and discolor, hence, commonly bleached.
The premolars were extracted atraumatically using a gauze pad to
hold the teeth between the beaks of the forceps, this causes no
harm to the CEJ region of the teeth. Itis probable that the wide and
patent dentinal tubules in young teeth would favor ionic diffusion

Table 2: Comparison of HP release (ug/mL) in all the groups
Kruskal-Wallis

Group Mean Std.dev. Min  Max  Chi-square p value
Groupl 0 0 0 0 0 0
Group Il  0.340 0.033 0.298 0.417 36.589 <0.001*
Group Il 0.653 0.065 0.562 0.757

Group IV 4.644 0.208 4340 4.944

GroupV 7.536 0.442 6.425 7.990

*Significant difference

Table 3: Multiple comparisons between groups using the Mann-
Whitney test

Group | Group (ii) Mean difference p value
Group Il Group Il -0.313 <0.001*
Group IV -4.304 <0.001*
Group V -7.196 <0.001*
Group llI Group IV -3.991 <0.001*
GroupV —6.883 <0.001*
Group IV Group V —2.892 <0.001*

*Significant difference
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of the bleaching agent through dentin. Also a study by Schroeder
and Sherle found that no dentin exposure was seen at the CEJ of
young premolar teeth.’

In the current study, conventional glass ionomer cement
was chosen as it has the potential to form a chelative bonding to
the tooth structure and, therefore, can be successfully used as a
protective base before bleaching. Once the bleaching is over, the
postendodontic permanent restoration is generally done using the
aesthetic material like composite. Use of GIC as a cervical barrier
also has the advantage that it can be etched and bonded to the
composite.®

Studies by Jeremy et al."" have shown that a 2 mm barrier
was sufficient to significantly reduce linear leakage and dentinal
penetration into the cervical region. lian Rotstein et al.'® in a study
found that there is no significant difference found among IRM,
zinc oxide eugenol, composite resin, or glass ionomer cement in
reducing the radicular peroxide penetration. All the above cement
when used in 2 mm thickness reduces the peroxide penetration.

Among the various forms of the sodium perborate, Weigerand
Kuhn'? found that when a trihydrate form of sodium perborate is
mixed with 30% HP and used as an intracoronal bleaching agent,
it leads to less penetration of peroxide in the cervical region. It was
found that there are no differences in radicular peroxide penetration
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between sodium perborate trihydrate mixed with 30% HP and
sodium perborate tetrahydrate mixed with water.

Sointhe current study, sodium perborate was mixed with 30%
H,0, as it is the most commonly used bleaching agent in clinical
practice. This is in accordance with the study done by Gokay et al.”
who has also studied peroxide penetration using sodium perborate
trihydrate form mixed with 30% H,0,. Sodium perborate was mixed
with 30% H,0, in the ratio of 2:1 as recommended by various
authors. This gives a paste-like consistency which is easy to place
in the pulp chamber and sealed using a temporary restoration.

Teixeira et al." studied the effect of sodium perborate mixed
with H,0 and 30% H,0, and used as intracoronal bleaching agent
for the bonding of composite. It was found that sodium perborate
with H,O or 30% H,0, affects the sealing ability of composite resin
restorations performed up to 7 days after bleaching. It was suggested
to do the final restoration with composite after 7 days of bleaching.

CP is a bleaching agent which has been successfully used as
night guard bleaching. CP breaks down into urea, ammonia, carbon
dioxide, and HP.The amount of HP is one-third of the concentration of
the CP used.”” Teixeira et al.2 used a higher CP concentration of 37%
inamodified walking bleach technique. In four clinical appointments
over 1 month, the tooth shade was evaluated. After 4 weeks, a
satisfactory tooth color was obtained. Ten months latter a clinical
evaluation showed that the lighter tooth shade was maintained
and also radiographic assessment revealed no evidence of external
cervical root resorption. Sharafeddin and Jamalipour revealed that
using 35% CP bleaching gels had no significant effect on the surface
roughness of composite resin.'® Lim et al.* in their study found 35%
CP gel to be equally effective as compared to 35% HP gel when used
asaintracoronal bleaching agent. They were found to be significantly
better than sodium perborate after 7 days. Therefore, 35% CP gel
was recommended as the intracoronal bleaching agent of choice.

This study was conducted in vitro, hence, could not reproduce the
clinical variables. Therefore, further in vivo studies with regard to clinical
efficiency, long-term stability, and its effect on bonding to composite
should be carried out, before it can be recommended for clinical use.

CONCLUSION

Within the limitations, the present study concluded that lower
concentrations of CP 10 and 15% produced lower peroxide leakage.
Hence, it could be tried as an alternate to traditional agents in cases
with compromised tooth which shows cervical tooth defects where
the risk of external root resorption is higher.
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