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Gingival Background: To date, no topical herbal formulations are available for the depigmentation of gingiva. The
depigmentation, current study aims to formulate the herbal topical cream with curcumin nanoparticles incorporated into
Curcumin, kumkumati oil followed by its assessment of antioxidant activity.

Kumkumati, Materials and Method: 0.5mg of curcumin nanoparticles were mixed with one ml of dimethyl sulphoxide in
Nanoparticles, a vortex mixture. To this five ml of kumkumati oil and 5mg of carbapol were added and mixed until the
Gingival acquisition of creamy consistency. This was tested for antioxidant activity using a DPPH assay.

hyperpigmentation Result: The DPPH inhibition % of 25 pl, 50 pl, and 100 pl are 35.64 + 0.32, 41.45 + 0.44, 84.29 + 0.56
respectively. This is comparable to the standard ascorbic acid which shows antioxidant activity of 98.79 +
0.45.
Conclusion: The formulated material is shown to possess an increased antioxidant activity and thus can be
used as a supplemental topical cream in post-surgical/laser gingival depigmentation periods to prevent
repigmentation.

1. Introduction

The most frequent primary cardiac Gingival hyperpigmentation is usually not present as a medical problem, but
many people may consider their pigmented gums to be unesthetic especially by the ones with a "gummy smile"
or excessive gingival display while smiling. The harmonious smile not only goes with the shape, size and
arrangement of teeth but also with how the teeth color goes with the color of gingiva. The prevalence rate of
gingival pigmentation is diverse according to race and country. Previous literature found that the pattern of
pigmentation among south Indians as hyperpigmentation occurs in attached gingiva and interdental papilla [1].
Hyperpigmentation can be physiological, pathological, or sometimes can be due to the trauma-induced one.
Studies have also found that passive smokers might also acquire from environmental tobacco smoke [2]. The
indication for the correction of hyperpigmentation arises from the demand by the person for improved aesthetics.
Over time gingival hyperpigmentation is mostly treated by various methods which include periodontal plastic
surgical procedures like scalpel surgical technique, bur abrasion technique, cryosurgery, laser surgery, graft
method, and some chemical techniques [3]. However, these techniques succeeded in producing depigmentation,
these were associated with many disadvantages like slow and painful healing, bleeding, multiple appointments,
cost expenditure, etc Repigmentation of gingiva was evidenced from most of the previous literature following
depigmentation therapy [3,4]. According to the result of a recent systematic review and meta-analysis, though
the laser, especially the diode laser, showed better esthetic outcomes, less pain, faster healing, and patients'
preference and satisfaction after treatment, it showed more regimentation at 6-month evaluation [5]. Studies
evaluated the efficacy of Vitamin C as a gingival depigmenting agent after surgical scalpel depigmentation and
reported satisfactory esthetic results throughout the follow-up [6].

Pigmentation is due to five primary pigments Melanin, Oxyhemoglobin, Melanoid, Carotene, and Reduced
hemoglobin while the intensity of pigmentation depends on the epithelization thickness, keratinization,
vascularity, and the presence of melanin [7]. One of the mechanisms of depigmentation by topical agents is to
scavenge active oxygen and limit oxidative damage to cell membrane structure reported to inhibit
melanogenesis [8]. Antioxidant properties are currently extensively studied for various materials, including
natural ones, to identify new compounds from natural sources. Among the natural compounds, curcumin has
been shown to give promising results in the depigmentation of skin with anti-inflammatory, antioxidant,
antimicrobial, hypoglycemic, wound healing, chemopreventive, chemosensitizing, and radiosensitizing
properties [8,9]. On the other hand, kumkumati oil is an herbal formulation used widely in Ayurveda which has
given an excellent result in producing depigmentation of skin. It possesses crocus sativus, the main ingredient
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of this formulation has been found to have a potent anti-tyrosinase effect [10].

Nanotechnology has become a promising addition to the cosmetic industry due to its ability to enhance the
properties of cosmetic products in general. Nanoparticles have enhanced stability, sustained release, enhanced
solubility, and increased entrapment efficiency [11].

Different formulations from herbal extracts as nanoparticles were used either in the form of various topical
applications as depigmenting agents in dermatology, but there is limited documentation on the use of such ones
as depigmenting agents for gingival melanin hyperpigmentation. Therefore, this study attempts to analyze the
existing evidence on the antioxidant activity of curcumin nanoparticles loaded with kumkumati formulation for
melanin depigmentation on the skin and gingiva. The current study aims to assess the antioxidant activity of
gingival depigmentation formulation made of curcumin nanoparticles incorporated kumkumati cream.

2. Material and Methods
2.1 Formulation of depigmentation cream

0.5mg of curcumin nanoparticles was mixed with one ml of dimethyl sulphoxide in a vortex mixture. To this
five ml of kumkumati oil and 5mg of carbapol was added and mixed under homogenizer mixer and manually
until the acquisition of creamy consistency. Figure 1a to 1g illustrates the formulation of test cream.

2.2 DPPH assay

DPPH antioxidant activity was measured as suggested by previous study [12]. Briefly, a 0.1 mM solution of
DPPH radical solution in 90% ethanol was prepared and 1 ml of this solution was mixed vigorously with 25pl,
50 ul and 100ul of different concentrations of formulated topical cream. After 30 min incubation in the dark
and at room temperature, absorbance (A) was measured at 518 nm using a UV/VIS spectrometer -T70. The
percentage of the radical scavenging activity (RSA) was calculated as inhibition % as % inhibition of DPPH =
[Abs control —Abs sample / Abs control] x 100

90% ethanol (1 ml) plus each sample solution (50 ul and 100ul) were used as blank. L-ascorbic acid solution
(50 pl at the concentrations of 50-800 pg/ml in ethanol) was used as positive control [i.e., standard/reference].

2.3 Statistical analysis

The results were expressed as mean + SD (standard deviation) from at least three times measurement. The data
were analyzed by the repeated measure ANOVA test using the SPSS 17.0 package (IBM, New York). A
probability value of P < 0.05 was considered statistically significant.

\
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Figure 1. a-g: Formulation of depigmentation cream.

3. Results

The DPPH inhibition % of 25 ul, 50 pl and 100 ul are 35.64 + 0.32, 41.45 + 0.44, 84.29 + 0.56 respectively.
This is comparable to the standard ascorbic acid which shows antioxidant activity of 98.79 £ 0.45 which is
showed in Table 1 and Figure 2.

Table 1: DPPH inibition% of different concentration of curcumin nanoparticles incorporated
kumkumati cream

Test material Mean DPPH inhibition assay % p value
25 pl of formulation (n=3) 35.64 +£0.32 0.005
50 ul of formulation (n=3) 41.45+0.44

100 pl of formulation (n=3) 84.29 + 0.56

50 ul ascorbic acid (n=3) 98.79 + 0.45
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Figure 2. The increase in inhibition % with an increase in the concentration of test formulation

4. Discussion

Curcumin has been the subject of more than 100 distinct clinical investigations, all of which conclusively
demonstrate the drug's efficacy, safety, and safety in treating a range of chronic human ailments. The properties
of curcumin in various systems, both in vivo and in vitro, have been the subject of several investigations [13].
The anti-inflammatory and antioxidant properties of curcumin have been demonstrated to have several
therapeutic effects. It was demonstrated to be an effective scavenger of several reactive oxygen species,
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including hydroxyl radicals. Maizura et al. found the DPPH assay % of turmeric extract is 64.6 + 2.4% [14]
Olga et al. estimated 1D50 values of curcumin as the highest when compared to ascorbic acid which shows the
effective antioxidant activity of curcumin[15]. Qianyun et al investigated the DPPH scavenging capacity of the
therapeutic substance increased from 1.81% to 35.16% as the curcumin content increased to 5% [16].

Despite the promising results of curcumin, its color, lack of water solubility, and limited bioavailability severely
limit its usefulness. The use of adjuvants, liposomal curcumin, curcumin nanoparticles, curcumin phospholipid
complexes, and curcumin reformulated with different oils have all been explored as potential solutions to this
problem. On other hand, Kumkumadi oil is an Ayurvedic herbal oil that has been traditionally used in India for
various skin conditions, including depigmentation and improving skin complexion. The primary ingredient in
kumkumadi oil is saffron, which is known for its antioxidant and skin-lightening properties.

To date, there have been no herbal creams specifically designed and clinically proven for gingival
depigmentation. This makes the rationale of the study to utilize the depigmentation effect of curcumin and
kumkumati oil in the gingiva. We assumed that there might be a synergistic effect on having antioxidant activity
which can cause depigmentation in gingiva. Curcumin as nanoparticles incorporated in kumkumati oil can
additionally improve its antioxidant effect which is evident from the result of this current study with DPPH %
of 25 pl, 50 pl and 100 pl were 35.64 = 0.32, 41.45 + 0.44, 84.29 + 0.56 respectively which is comparable to
ascorbic acid.

Many precious studies have been conducted on the property evaluation of curcumin based products which shows
a positive results. Among them, one study by T N Uma et al in 2021 showed insitu gel from turmeric had a
significant DPPH antioxidant assay results with 50 uL (90.6.) of gel [17]. The study by Dharman S et al in 2023
showed, Turmeric extracted silver nanoparticles had maximum UV-visible spectrophotometry absorption peak
at 440 nm i.e, 88% strong antioxidant with 50 ug/mL [18]. Another study by Dharman S et al in 2023 showed
Turmeric extracted gold nanoparticles showed that 90.3% maximum scavenging ability of DPPH at a
concentration of 50 pg/mL [19]. Varusha S et al in 2018 showed turmeric oil had good anti-oxidant activity and
scavenging activity [20]. Further another study by Bohra et al in 2023 also found that curcumin is known to
have greater anti-cancer property with its anti-oxidant activity [21].

Since both curcumin and kumkumati have been known to be used widely, the need for cell vitality and
cytotoxicity tests are not necessary. Future studies on the antityrosinase activity of curcumin nanoparticles
incorporated kumkumati topical formulation must be done to arrive at a clear conclusion on the depigmentation
effect. Also, ex vivo studies with gingival cells can help more to discover the depigmentation effect of curcumin
nanoparticles incorporating kumkumati topical formulation.

5. Conclusion

Within the current study's limitations, the curcumin nanoparticles incorporated kumkumati cream were shown
to possess antioxidant activity comparable to ascorbic acid in reducing melanin pigmentation. Thus, this cream
can be patented and used as a supplemental topical cream following the surgical gingival therapy for
depigmentation which helps prevent repigmentation.

However, future exvivo and invivo studies to be conducted to arrive at a promising result on gingival
depigmentation without a need of surgical or laser therapy.
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