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ABSTRACT

Objective: To compare the clinical efficacy of topical 10% pregabalin gel and 1% nanostructured ibuprofen gel
in reducing tooth sensitivity following in-office bleaching with 35% hydrogen peroxide.

Methods: A randomized split-mouth clinical trial was conducted in 16 adult volunteers. After prophylaxis and
gingival isolation, the assigned gel was applied to anterior teeth for 10 minutes before bleaching and reapplied
for 10 minutes after bleaching. Sensitivity was assessed using a 10-cm Visual Analog Scale (VAS) at predefined
follow-up intervals. Between-group comparisons used the Mann—Whitney U test; within-group changes used
Friedman two-way ANOVA with post-hoc comparisons.

Results: Mean VAS scores were significantly lower with pregabalin than ibuprofen on Day 1 (1.5+0.527 vs
3.9+0.738), Day 2 (0.7+0.675 vs 2.5+0.527), and Days 3—7 (0.3+£0.483 vs 2.14+0.568), all p<0.001. Differences
persisted on Day 8 (1.5 vs 4.1; p<0.001), Day 9 (0.9 vs 2.1; p=0.002), and Days 10-14 (0.4 vs 1.4; p=0.003).
Conclusion: Within the study limitations, topical 10% pregabalin gel demonstrated greater reduction in
bleaching-induced tooth sensitivity than 1% nanostructured ibuprofen gel.

Keywords: Tooth sensitivity; dental bleaching; in-office bleaching; pregabalin; ibuprofen; desensitizing agents;
randomized clinical trial.
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INTRODUCTION
Tooth bleaching is a conservative aesthetic present on the tooth surface and intrinsic

procedure for localized or generalized discoloration
which offers an effective approach to improving
tooth colour while preserving the natural tooth
structure* The whitening effect is primarily
achieved through the action of oxidizing agents,
most commonly hydrogen peroxide (HP) and
carbamide peroxide (CP)* .These generate reactive
oxygen species that break down chromophores and
lighten tooth colour.!, > act on both extrinsic stains
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discolorations located within enamel and dentin °

In-office bleaching commonly wuses 35-40%
hydrogen peroxide and is frequently associated with
transient tooth sensitivity. Hydrogen peroxide can
diffuse through enamel and dentinal tubules, reach
the pulp and induce oxidative stress, cellular injury
and transient inflammatory responses.”® .The
penetration of peroxide into the pulp can induce
oxidative stress, cellular damage and a reduction in
the viability of dental pulp cells *Bleaching
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sensitivity is  clinically expressed through
stimulation of pulpal nociceptive pathways.
Inflammatory mediators and transient receptor
potential channels, particularly TRPAl and
TRPV1, contribute to pain perception.'®,!!

Systemic analgesics and anti-inflammatory drugs
have not consistently prevented bleaching
sensitivity, encouraging topical delivery approaches
that place pharmacological agents closer to the site
of pain generation.?,'?

Pregabalin binds the 026 subunit of voltage-gated
calcium channels, reducing calcium influx and
neuronal  excitability.’,'*  Topical pregabalin
therefore offers a potential localized neural-
modulating approach. Ibuprofen inhibits
cyclooxygenase and prostaglandin  synthesis;
nanostructured delivery may improve drug
dispersion and tissue contact.'*,'¢

The present study aimed to compare experimental
10% pregabalin gel with 1% nanostructured
ibuprofen gel for reducing tooth sensitivity
following in-office bleaching with 35% hydrogen
peroxide.

MATERIALS AND METHODS

A randomized split-mouth clinical trial was
conducted in 16 adult volunteers. An a priori
G*Power calculation used a one-tailed test
comparing two independent means, Cohen’s
d=1.3373332, 0=0.05, power=80% and allocation
ratio 1:1. The calculated sample was eight
participants per group (16 total), with actual power
0.815109.

The protocol was approved by the Institutional
Ethics Committee of Panineeya Mahavidyalaya
Institute of Dental Sciences & Research Centre,
Hyderabad (IEC No.
PMVIDS&RC/TEC/CONS/PR/651-25). Sixteen
volunteers of both sexes, aged 18-35 years, with
good general and oral health, at least 28 teeth, and
mandibular canines of shade A2 or darker were
included. Teeth were caries-free, unrestored and
free from periodontal disease, and participants had
no previous bleaching. Participants  with
prostheses/orthodontic appliances, severe
tetracycline/fluorosis/trauma/necrosis-related
discoloration, pregnancy/lactation, smoking,
bruxism, gingival recession, dentinal exposure,
extensive  cracks, continuous analgesic/anti-
inflammatory medication or ibuprofen allergy were
excluded.

The 10% pregabalin gel was prepared by
incorporating pregabalin solution (10 mg/mL) into
1% Carbopol 940 gel containing methylparaben,
propylparaben, EDTA, propylene glycol, 50%
triethanolamine and distilled water.”> The 1%
nanostructured ibuprofen gel contained ibuprofen
1%, soybean oil 1%, soybean phosphatidylcholine
0.75%, polysorbate 80 0.25%, co-solvent 10%,
poloxamer 407 15% and water 72%.%
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Prophylaxis was performed using a rubber cup and
pumice, followed by a protective gingival barrier.
According to randomization, pregabalin or
ibuprofen gel was applied with a microbrush to the
buccal surfaces of the central incisors, lateral
incisors and canines for 10 minutes before
bleaching. In-office bleaching was performed with
35% hydrogen peroxide, followed by reapplication
of the respective gel for 10 minutes. The gels and
bleaching material were then removed and the area
rinsed.

Sensitivity was assessed using a 10-cm VAS, with
0 representing no sensitivity and 10 severe
sensitivity. Participants recorded sensitivity in a
diary at predefined intervals including immediately
after treatment, 1 hour, 24 hours, 48 hours, Days 3—
7 and subsequent follow-up periods. The highest
VAS score during each specified assessment period
was used for intensity analysis.

Data were analyzed using non-parametric tests. The
Mann—Whitney U test compared VAS scores
between groups. Within-group changes were
evaluated using Friedman two-way ANOVA
followed by post-hoc pairwise comparisons where
appropriate. A p-value <0.05 was considered
statistically significant.

RESULTS

The mean VAS scores were lower in the pregabalin
group than in the ibuprofen group during both
weeks. During the first week, significant between-
group differences were observed on Day 1, Day 2
and Days 3rd—7th (all p<0.001). During the second
week, significant differences were observed on Day
8 (p<0.001), Day 9 (p=0.002), and Days 10th—14th
(p=0.003). Within-group Friedman Two-Way
ANOVA was significant for the pregabalin group
(test statistic 26.259; p<0.001) and the ibuprofen
group (test statistic 39.610; p<<0.001). The complete
descriptive and inferential results are presented in
Tables 1-4, with post-hoc pairwise comparisons in
Tables 3a and 4a.

Table 1: Mean comparison of VAS scores between
the groups in the 1% week
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Table 3a: Pairwise comparison — post hoc analysis

Comparison between P value
Day 2 0.405

Day 1 Day 31— 7t 0.008*
Day 8 0.905
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Table 4: Mean comparison of VAS scores within
the Ibuprofen group

Table 4a: Pairwise comparison — post hoc analysis
DISCUSSION

Bleaching-induced tooth sensitivity is one of the
most frequently encountered adverse effects
associated with in-office tooth whitening. Although
bleaching provides an effective and conservative
method of improving tooth colour, sensitivity may
negatively influence patient comfort, treatment
acceptance and willingness to undergo subsequent
procedures. Therefore, prevention and management
of bleaching sensitivity remain important clinical
considerations.

In the present study, 16 volunteers within the
specified age range were included. Age is relevant
to bleaching sensitivity because peroxide
penetration toward the pulp is influenced by the
structural characteristics and permeability of dental
tissues. Younger teeth generally have a relatively
larger pulp chamber and greater dentinal
permeability !, whereas secondary dentin deposition
and tubular changes with age may reduce
permeability 2 ‘The controlled age range helped
limit variation attributable to age-related differences
in dentinal permeability .

The biological mechanism of bleaching sensitivity
is generally associated with transient pulpal
inflammation and stimulation of sensory pathways.
Hydrogen peroxide can diffuse through enamel and
dentin and reach the pulp, where oxidative stress
and cellular damage may occur 7 ‘The biological
response  involves  inflammatory = mediators
(substance P, interleukin-1pB, interleukin-6 and
tumour necrosis factor-alpha) and stimulation of
peripheral nociceptors '8, Hydrogen peroxide has
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also been reported to activate TRPA1 and TRPV]1,
which participate in dental pain transmission'!’
.These mechanisms indicate that bleaching
sensitivity is not exclusively an inflammatory
phenomenon but involves inflammatory and neural
components.

Systemic analgesics and anti-inflammatory drugs
have shown inconsistent effectiveness for
preventing bleaching sensitivity >!? .Systemically
administered drugs undergo absorption,
distribution, metabolism and excretion, while the
tooth’s rigid mineralized tissues and limited pulpal
vascular supply may restrict drug availability at the
site of peroxide-induced irritation. This provides a
rationale for topical approaches ( local drug
delivery)!® in which the active agent is applied
directly to the tooth surface.

Pregabalin was selected because its
pharmacological action is directed toward neuronal
excitability. Pregabalin binds with high affinity to
the 026 subunit of voltage-gated calcium channels
and reduces calcium influx into nerve terminals!>!4,
Reduced  calcium-dependent  neurotransmitter
release can decrease neuronal excitability and pain
transmission. In the present study, 10% pregabalin
gel was intended to provide localized
pharmacological modulation of the sensory
component of bleaching pain.

The principal finding was that 10% pregabalin gel
produced consistently lower VAS scores than 1%
nanostructured ibuprofen gel throughout follow-up.
During the first week, the difference was marked on
Day 1 and remained significant on Days 2 and 3-7.
The difference persisted during the second week.
The progressive reduction in VAS scores within the
pregabalin group indicates lower sensitivity during
observation, while the between-group results
demonstrate a greater magnitude of reduction than
with ibuprofen.

The effectiveness observed with pregabalin may be
related to its action on neural mechanisms involved
in pain transmission. Hydrogen peroxide-induced
activation of TRPAl and TRPVI1 has been
implicated in bleaching-related hyperalgesia'®.
Pregabalin does not directly function as an anti-
inflammatory NSAID; rather, its modulation of
voltage-gated calcium channels provides a
mechanism for reducing neuronal excitability. It has
also been suggested that pregabalin can influence
downstream pathways associated with TRPV1 and
NF-«kB activation!®. Thus, its potential benefit may
involve modulation of neural signaling in addition
to indirect effects on inflammatory pain pathways.
The present findings are consistent with the clinical
investigation by Xavier et al. (2025), in which an
experimental pregabalin gel was evaluated after
bleaching with 35% hydrogen peroxide'* .Their
findings similarly supported the potential
effectiveness of topical pregabalin in reducing
bleaching-related sensitivity. Agreement between
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the clinical findings is relevant because both
investigate topical pregabalin in the context of
high-concentration in-office bleaching rather than
systemic administration.

In contrast, the 1% ibuprofen nanostructured gel did
not demonstrate  comparable effectiveness.
Ibuprofen is a well-established NSAID whose
principal ~ pharmacological  action  involves
cyclooxygenase inhibition and reduction of
prostaglandin synthesis'>. Although suppression of
inflammation can reduce pain, bleaching sensitivity
is generated by a combination of inflammatory and
neural mechanisms. Consequently, an agent acting
primarily through prostaglandin inhibition may not
adequately suppress the entire sensory response to
peroxide penetration.

The concentration of ibuprofen may also have
contributed to the observed difference. Hortkoff et
al. (2024) evaluated a topical formulation
containing 5% ibuprofen combined with 10%
arginine and reported a reduction in the risk and
intensity of bleaching sensitivity 2! . The present
study used 1% ibuprofen without arginine.
Therefore, the lower concentration may have
resulted in lower drug availability at the target site,
while the absence of arginine removed an additional
desensitizing mechanism. The comparison should
be interpreted as a comparison between the specific
formulations tested rather than evidence that
ibuprofen as a drug class is ineffective.

Another possible explanation for the lower
effectiveness of ibuprofen is its limited relationship
with neural mechanisms implicated in peroxide-
induced hypersensitivity. In silico work has
suggested relatively low binding affinity of
ibuprofen for TRPAI, a receptor involved in
peroxide-induced  hyperalgesia®. Therefore,
inhibition of prostaglandin production may
suppress only one component of the pain pathway.
In contrast, pregabalin’s effect on voltage-gated
calcium channels provides a mechanism for altering
neuronal signaling.

Within these limitations, the present randomized
split-mouth clinical trial suggests that topical 10%
pregabalin gel may provide greater reduction in
bleaching-induced tooth sensitivity than the tested
1% nanostructured ibuprofen gel. The result
supports further investigation of topical neural-
modulating agents as localized drug-delivery
strategies for management of dental sensitivity.
CONCLUSION

Within the limitations of the present study, 10%
pregabalin gel was effective in reducing bleaching-
induced tooth sensitivity following in-office
bleaching with 35% hydrogen peroxide. The
pregabalin group demonstrated significantly lower
VAS scores than the 1% ibuprofen group
throughout follow-up. The greater effectiveness of
pregabalin may be related to modulation of
neuronal calcium-channel activity and pain
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transmission. Further clinical studies should
evaluate optimized topical concentrations, larger
samples, longer follow-up and molecular pathways
involved in bleaching-induced pain.
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