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ABSTRACT

Objectives: This study centers on the development and assessment of a facial serum fortified
with the innate antioxidant’s resveratrol and quercetin, to address skin aging and acne. Materials
and Methods: The serum was carefully formulated by combining oils and ethanol, resulting in
a stable biphasic emulsion with a smooth and uniform texture and a slightly acidic pH of 5.3,
making it ideal for everyday application. The serum's small particle size at the nanoscale and
quick absorption greatly improves its capacity to effectively target and treat fine lines, wrinkles,
and acne. Results: The antimicrobial tests showed notable efficacy against Staphylococcus
aureus and Pseudomonas sp., indicating that the serum has the potential to be a skincare
product with dual functions. Additionally, the serum was shown to have potent antioxidant
properties as demonstrated by the DPPH and H,0, scavenging tests. These tests confirmed that
the serum provides robust protection against oxidative stress, a key contributor to skin aging.
Conclusion: Although the antioxidant activity of resveratrol and quercetin is slightly lower than
that of ascorbic acid, their combined action effectively protects against reactive oxygen species,
supporting the serum's ability to preserve youthful and healthy skin. The findings indicate that
the RQ face serum has potential as a versatile skincare product, effectively targeting both signs of
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aging and acne, while also protecting against oxidative damage to the skin.
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INTRODUCTION

The condition and appearance of one's skin play a crucial role
in how individuals perceive their overall well-being and health.
Human skin undergoes natural ageing due to internal variables
such as hormones, cellular metabolism, heredity, and metabolic
processes. There are also exogenous or extrinsic factors that
contribute to its development. These include exposure to light,
pollution, ionizing radiation, chemicals, and poisons. Both
intrinsic and extrinsic factors contribute to progressive alterations
in the layers of the skin, as well as cumulative modifications in
its structure and physiology. A little subcutaneous deposit that
resembles acne is caused by fat. Acne is caused by the blockage of
oil glands, which serve as a source of nourishment for bacteria,
specifically Propionibacterium acne. This leads to irritation and
the eventual formation of acne (Nam et al., 2003; Phosri et al.,
2022; Gromkowska-Kepka et al., 2021; Prabhu Venkatesh et al.,
2023). When it comes to mild acne, topical therapy is the primary
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treatment necessary; however, when it comes to moderate and
severe acne, systemic medicine is required in addition to topical
therapy (de Canha et al., 2020). Topical medication can have
negative effects, and certain important drugs, such as benzoyl
peroxide and tretinoin, have physical and chemical characteristics
that may make it difficult for patients to follow the therapy for
acne and alter its effectiveness. In addition to acne, premature
aging is also an issue for women's complexion and attention span
(Jin and Lee, 2018). Some spermatophytes, such as grapevines,
produce resveratrol (3, 4’, 5 trihydroxy stilbene) as a natural
response to injury. White wine contains significantly lower levels
of resveratrol compared to red wine due to its absence in the flesh
of grape berries, where it is mostly located, and its presence in
the skin (Bhat et al., 2001). A variety of factors determine the
quantities of glucosides and aglycone in the form of trans- and
cis-isomers. The trans-isomer is the most prevalent type found
in red wine, with quantities ranging from 0.1 to 15 mg/L (Oh and
Shahidi, 2018). Resveratrol, a phenolic compound, enhances the
antioxidant capacity of red wine and has the potential to mitigate
cardiovascular diseases in individuals. Studies have shown that
resveratrol effectively controls lipid metabolism and inhibits
oxidation (Skroza et al., 2015). Quercetin, which is also referred
to as 3,3'4',5,7-pentahydroxyflavone, is a member of a diverse
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group of flavonoid compounds that are primarily found in
plants and plant-derived foods (Baghel et al., 2012). Quercetin is
commonly present in the form of glycosides or sugar derivatives.
An example of this is rutin, where a disaccharide replaces the
hydrogen atom in the R4 hydroxyl position. Quercetin is a
compound that is referred to be the aglycone or sugarless form
of rutin (Rashid et al., 2019). The majority of the biological and
therapeutic knowledge about quercetin was presented in two
extensive publications resulting from significant conferences on
plant flavonoids in 1985 and 1987 (Brandi, 1992).

Quercetin and resveratrol, two potent polyphenols, exhibit
promising synergistic effects in combating acne and signs of aging.
Their antibacterial properties specifically target bacteria that
cause acne, while their combined anti-inflammatory properties
help to reduce inflammation, which is a significant contributor
to the development of acne (Kleinedler et al., 2011). Additionally,
they may assist in regulating sebum production, which, when
excessive, can exacerbate acne. Resveratrol and quercetin
are potent antioxidants that protect the epidermis from free
radicals and oxidative stress, which accelerate the ageing process
(Mikstacka et al., 2010). In addition to fortifying the skin barrier
and stimulating the production of collagen, which is crucial for
maintaining skin firmness and elasticity, they also improve the
overall resilience and well-being of the skin. Supplementing
skincare products or diets with resveratrol and quercetin may
enhance their efficacy in treating acne and age-related skin issues
(Riya et al., 2019).

This study work focuses on the production of a face serum

containing natural antioxidants, namely quercetin and
resveratrol. These compounds possess potent anti-aging and

anti-acne properties, promoting the maintenance of healthy skin.

MATERIALS AND METHODS

The RQ face serum was formulated using high-purity resveratrol
and quercetin from Yucca Enterprises, Mumbai. The oils used in
the formulation were of cosmetic grade, sourced from Saveetha
College of Pharmacy, Chennai.

Formulation of Face Serum

The designated amount of resveratrol and quercetin was
quantified and subsequently dissolved in ethanol. To create a
consistent solution, a blend was created by blending oils such as
olive oil, coconut oil, and almond oil (Savic et al., 2021). The oil
phase was gradually added in small amounts to the liquid phase to
form a biphasic emulsion. The mixture is ground using a mortar
and pestle until a distinct clicking sound is heard. The serum that
has been created is assessed for its efficacy in combating acne and
reducing signs of aging (Amnuaikit et al., 2019). The ingredients
used in the preparation of RQ Face serum were tabulated in Table
1.
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Evaluation of Face Serum
Physical Assessment

The color, odor, taste and appearance of the formulation were
assessed, revealing a uniform distribution of the extraction
throughout the formulation step. Touch and look were used as
confirmation for this examination (Sasidharan et al., 2014; Sao
and Pounikar, 2021).

pH determination

The pH meter was calibrated using a standardized buffer solution.
The pH of the mixture was determined by accurately measuring
and dissolving approximately 1 mL of the facial serum in 50 mL
of distilled water. The pH of the skin falls within an acidic range;
hence the skin serum should have a pH level ranging from 4.1 to
6.7 (Ashwini et al., 2023).

Determination of Spreadability

Spread ability is the measure of how effortlessly the serum can
be distributed across the skin or affected areas. After applying
cosmetic items, they should be evenly distributed across the skin
without any restrictions. Spread ability is influenced by various
elements, including viscosity and temperature. The duration of
spreading should be quite brief (Thorat et al., 2023).

Stability studies

An extensive stability analysis is necessary to assess the physical
and chemical stability and the safety of a pharmaceutical product's
formulation and development. Stability investigations adhere to
the ICH criteria. An expedited evaluation of the stability of the
formulated product was conducted over a brief period of several
months. The samples were maintained under three distinct
storage conditions: 3-5°C, 250°C with 60% relative humidity, and
40°C with 2% relative humidity (Stability Testing of New Drug
Substances and Products, 2003).

Globule size determination

The serum was analyzed using a microscope to ascertain the
size of the globules. A small amount of serum was mixed with
water, placed onto a glass slide, covered with a glass cover, and
observed using a microscope (Surber and Kottner, 2017; Zasada
and Budzisz, 2019; Waghaye et al., 2018).

Rheological studies

The Brookfield Viscometer, namely the spindle-type model S64,
was employed to measure the viscosity of the formulation at a
rotational speed of 100 rpm. After immersing the spindle in 5 mL
of the serum in a beaker for approximately 5 min (Yeskar et al.,
2023).
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Pharmacological Activity
Anti-Microbial Activity

The antimicrobial activities of quercetin and resveratrol face
serum were evaluated using the agar well diffusion method.
The Mueller-Hinton agar plates underwent sterilization using
autoclaving at a temperature of 121°C for a period of 15 to 20
min after their preparation. Following the sterilizing process, the
medium was transferred onto a sterile Petri dish and allowed to
cool down to the ambient temperature. The bacterial suspension
containing S. aureus and Pseudomonas sp. was uniformly spread
across the agar plates using sterile cotton brushes (Kunjan et
al., 2024). A sterile polystyrene tip was used to partition the
agar plates into wells with a diameter of 9 mm. The wells were
subsequently filled with varying concentrations of face serum (25
pg/mL, 50 pg/mL, and 100 pg/mL). The plates were incubated
with bacteria for 24 hr. at a temperature of 37°C. The diameter
of the inhibitory zone surrounding the wells was measured to
evaluate the antibacterial activity. Once the width of the zone of
inhibition in Millimeters (mm) was established, the computation
of the zone of inhibition was completed (Tharani et al., 2023).

Antioxidant Activity
DPPH Assay

A stock solution of DPPH in methanol was prepared, at a
concentration of 0.1 mM. Each experiment consisted of creating a
new solution by mixing the current solution with methanol until
it reached a final concentration of 20 M (Amnuaikit et al., 2022).
A 96-well plate was used to combine 200 mL of DPPH working
solution with different amounts of facial serum (10-50 pug/mL).
The plate was left in a dark, ambient temperature environment for
30 min without disturbance (Bondet et al., 1997). A microplate
reader was used to measure the absorbance at 517 nm. The
subsequent equation was utilized to determine the fraction of
DPPH-scavenging activity:

The DPPH scavenging activity can be calculated using the
formula:

/A 1100

:[(A control_A sample) control

A control refers to the measurement of absorbance in the control
group, which is composed of a DPPH solution without the

sample. On the other hand, A sample refers to the absorbance
measurement of the experimental group, which contains a DPPH
solution mixed with face serum. Methanol served as the solvent.
The positive control group consisted of a solution containing a
concentration of 1 mg/mL of ascorbic acid (Ustiin et al., 2022).

H,O, Assay

The antioxidant activity was evaluated in this experiment
using the H,O, assay. A reaction mixture of 1 mL (1 mL)
was created by adding 100 microliters (uL) of 28 millimolar
(mM) 2-deoxy-2-ribose. Varying doses of (10-50 ug/mL)
were introduced (Chatterjee, 2023). Furthermore, 200 pL of
Ethylenediaminetetraacetic Acid (EDTA), 200 uL of ascorbic
acid, and 200 uL of 200 um ferric chloride were included. The
optical density at a wavelength of 532 nm was measured after
incubating at a temperature of 37°C for one hr, using the blank
solution. Vitamin E was used as the positive control.

The hydroxyl radical scavenging activity can be calculated using
the formula:

=[A . -A__ A, 1x100

sample blank

A blank sample's absorbance is denoted by A blank, A sample's
absorbance by A sample. A blank is the absorbance of the control
reaction in the absence of the sample; whereas A sample is the
absorbance of the reaction with the sample (Fernando and Soysa,
2015).

RESULTS

In this study, a comprehensive analysis of the face serum’s
physical, chemical and mechanical properties was conducted to
evaluate its potential applications. The key parameters assessed
include color, odor, taste, texture, pH, viscosity, spread ability,
stability and particle size. The results, as summarized in Table
2, provide valuable insights into the sample’s characteristics and
their implications for delivering active principles effectively to the
skin.

The RQ serum has a uniform texture and smooth consistency,
which allows for even application. Its mildly acidic, pH of 5.3
matches the natural environment of the skin, making it suitable
for daily use. With a viscosity of 1050 cps, the serum has a
medium-thick consistency that is easy to apply without leaving

Table 1: Formulation of RQ face serum.

Sl. No. Ingredients

1 Resveratrol and Quercetin 50%

2 Coconut oil 2%

3 Olive oil 9%

4 Almond oil 0.1%

5 Glycerine 25%

6 Ethanol Q.S
1170

Standard Formula

Working Formula
10 mL

0.4 mL

1.8 mL

0.02 mL

5mL

q.s

International Journal of Pharmaceutical Investigation, Vol 15, Issue 4, Oct-Dec, 2025



Vijayakumar, et al., Resveratrol-Quercetin Serum: Dual Action for Aging and Acne

Figure 1: The agar well plate represents the anti-microbial activity.
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Figure 2: The graph represents the anti-microbial activity of RQ face serum.

a greasy residue. Its rapid absorption is particularly beneficial for
targeting fine lines, wrinkles, and acne, as it ensures that active
ingredients penetrate the skin quickly and effectively. The stable
formulation and nanoscale particle size (ranging between 0.1 and
0.3 um) further enhance the serum's anti-aging and anti-acne
efficacy by facilitating deeper skin penetration and more targeted
action. These findings highlight the serum's potential as an
effective treatment for aging and acne-prone skin.

Antimicrobial Study

The face serum's antimicrobial activity was assessed by evaluating
the zone of inhibition against 2 prevalent skin pathogens:
Staphylococcus aureus and Pseudomonas sp. The findings,
depicted in Figures 1 and 2, indicate that the serum displays a
noteworthy inhibitory impact on both bacterial strains.

International Journal of Pharmaceutical Investigation, Vol 15, Issue 4, Oct-Dec, 2025

The serum, at concentrations of 25,50, and 100 pg/mL, consistently
resulted in inhibition zones of around 9 mm for both S. aureus
and Pseudomonas sp., which were like those produced by the
standard antimicrobial agent employed as a control. The serum's
consistent antimicrobial impact at all tested concentrations
demonstrates its broad-spectrum activity, which is crucial for
its dual function as an anti-aging and anti-acne treatment. The
serum's capacity to suppress the growth of S. aureus is very crucial
in the treatment of acne, as this bacterium is frequently linked to
acne breakouts. Moreover, the suppression of Pseudomonas sp. a
bacterium frequently associated with skin infections-emphasizes
the serum's capacity to safeguard the skin against a wider array
of microbiological dangers. The findings indicate that the face
serum not only tackles ageing concerns but also offers efficient
protection against microbial infections, positioning it as a viable
multi-functional skincare solution.
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DPPH Assay
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Figure 3: Graphical representation of the free radical scavenging activity of RQ face serum.
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Figure 4: Graphical representation of the free radical scavenging activity of RQ face serum.

Antioxidant Activity

The antioxidant efficacy of the facial serum, which contains
resveratrol and quercetin, was evaluated using the DPPH and
H,O, assay, a recognized technique for measuring the ability
to neutralize free radicals. The findings, depicted in Figure 3,
demonstrate that the serum has significant antioxidant activity at
various doses, which is essential for its anti-aging characteristics.

In the DPPH assay, the face serum contains five different
concentrations, ranging from 10-50 pg/mL, which were included.
The different concentrations of face serum, which are 10 pg/mL,

20 pg/mL, 30 ug/mL, 40 pg/mL, and 50 ug/mL, correspond to
inhibitions of 61.29%, 74.34%, 83.15%, 85.62%, and 88.48%
respectively. The percentage of inhibition increased with the
concentration of the serum, reaching up to approximately 85%
inhibition at 50 ug/mL. Although the inhibition levels of the serum
were slightly lower than those of ascorbic acid, the standard used
in this assay, the serum still displayed robust antioxidant activity.

Figure 4 summarizes the results, which show that the face
serum exhibits significant H,O, scavenging activity at the tested
concentrations. Here, the face serum contains five different
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Table 2: Evaluation of RQ Face serum.

SI. No. Characteristics Observation
1 Color Yellow

2 Odor Aromatic

3 Taste Bitter

4 Texture Smooth

5 Homogeneity Homogenous
6 Ph 53

7 Spread ability Absorbed rapidly
8 Stability No variations
9 Particle size 0.1 and 0.3 pm
10 Viscosity 1050 cps.

concentrations, ranging from 10-50 pg/mL, which were included.
The different amounts of face serum, namely 10 ug/mL, 20 pg/mL,
30 ug/mL, 40 pg/mL, and 50 pg/mL, correspond to inhibitions
of 47.2%, 53.6%, 63.8%, 75.1%, and 84.5% respectively. With an
increase in the concentration of the face serum, its capacity to
remove hydrogen peroxide improved, reaching a peak scavenging
activity of around 80% at the highest concentration tested (50
pg/mL). Despite the serum's scavenging activity being slightly
lower than that of ascorbic acid, the standard employed in the
study, it nevertheless demonstrated a robust ability to counteract
hydrogen peroxide.

The face serum's robust radical-scavenging and antioxidant
actions, which effectively neutralize free radicals and alleviate
oxidative stress, can be attributed to the presence of resveratrol
and quercetin. This is significant as oxidative stress is a crucial
contributor to skin aging. These data indicate that the serum
provides robust defence against oxidative damage, amplifying its
anti-aging advantages and demonstrating similar performance to
ascorbic acid. The synergistic effect of resveratrol and quercetin
offers a strong protection against reactive oxygen species,
rendering the serum a helpful remedy for maintaining youthful
and healthy skin.

CONCLUSION

Ultimately, the research emphasizes the creation and assessment
of a facial serum that incorporates the powerful natural
antioxidants resveratrol and quercetin, which are recognized for
their abilities to combat aging and acne. The serum exhibited a
consistent texture, smooth composition, and a slightly acidic pH
that is appropriate for everyday application to the skin. The quick
absorption, stable formulation, and small particle size at the
nanoscale improve its efficacy in specifically targeting fine lines,
wrinkles, and acne. The serum's antibacterial efficacy against
Staphylococcus aureus and Pseudomonas sp. highlights its promise
as a dual-purpose skincare product, successfully addressing both
acne and microbial infections.
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In addition, the serum had notable antioxidant activity, as
demonstrated by its capacity to eliminate free radicals in both
DPPH and H,O, tests. While the serum's antioxidant efficacy
was significantly inferior to that of ascorbic acid, it still offered
significant defense against oxidative stress, a crucial contributor
to skin aging. The synergistic impact of resveratrol and quercetin
provides a strong protection against reactive oxygen species,
making the serum a highly effective treatment for preserving
youthful and healthy skin. The findings indicate that the RQ
face serum shows great potential as a versatile skincare product,
effectively targeting both signs of ageing and acne, while also
providing protection against oxidative damage to the skin.

ACKNOWLEDGEMENT

The authors like to thank Saveetha University for providing the
resources and support needed to conduct this research.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

ABBREVIATIONS

RQ: Resveratrol and quercetin; Pseudomonas sp.: Pseudomonas
species; DPPH:1,1-diphenyl-2-picrylhydrazyl; H,0,: Hydrogen
peroxide; ICH: International Council for Harmonization.

AUTHORS CONTRIBUTION

Abida Haripriya and Dharshini wrote the manuscript, Udhaya
Kumar contributed to the research work, and Vandhana and
Thirumalaikumaran reviewed and corrected the manuscript.
Every author oversees the content and similarity index of the
document and has carefully examined and approved the last draft.

REFERENCES

Amnuaikit, T, Khakhong, S., & Khongkow, P. (2019). Formulation development and
facial skin evaluation of serum containing Jellose from tamarind seeds. Journal of
Pharmaceutical Research International, 1-14. https://doi.org/10.9734/jpri/2019/v31
430306

Amnuaikit, T, Shankar, R., & Benjakul, S. (2022). Hydrolyzed fish collagen serum from
by-product of food industry: Cosmetic product formulation and facial skin
evaluation. Sustainability, 14(24). https://doi.org/10.3390/su142416553

Arora, R., Aggarwal, G., Dhingra, G. A., & Nagpal, M. (2019). Herbal active ingredients used
in skin cosmetics. Asian Journal of Pharmaceutical and Clinical Research.

Ashwini Patil, M. R., & Anjali Patil, M. R. (2023). lovhare RB. Formulation and evaluation of
herbal face serum containing Aloe vera and Aegle marmelos. Irjmets, 05(04).

Baghel, S. S., Shrivastava, N., Singh, R, & Agrawal, B. P. (2012). Rajput S. a Review of
quercetin: Antioxidant and Anticancer Properties. World Journal of Pharmacy and
Pharmaceutical Sciences, 1(1).

Bhat, K. P. L., Kosmeder, J. W., & Pezzuto, J. M. (2001). Biological effects of resveratrol.
Antioxidants and Redox Signaling, 3(6), 1041-1064. https://doi.org/10.1089/152308
601317203567

Bondet, V., Brand-Williams, W., & Berset, C. (1997). Kinetics and mechanisms of antioxidant
activity using the DPPH- free radical method. LWT - Food Science and Technology,
30(6), 609-615. https://doi.org/10.1006/fstl.1997.0240

Brandi, M. L. (1992). Flavonoids: Biochemical effects and therapeutic applications.
Bone and Mineral, 19(Suppl. 1), S3-14. https://doi.org/10.1016/0169-6009(92)
90861-7

Chatterjee, S., R, J, & S, R. (2023). Green synthesis of zinc oxide nanoparticles using
chamomile and green tea extracts and evaluation of their anti-inflammatory and
antioxidant activity: An in vitro study. Cureus, 15(9), Article e46088. https://doi.org
/10.7759/cureus.46088

1173



Vijayakumar, et al., Resveratrol-Quercetin Serum: Dual Action for Aging and Acne

de Canha, M. N., Komarnytsky, S., Langhansova, L., & Lall, N. (2019). Exploring the
Anti-Acne Potential of Impepho [Helichrysum odoratissimum (L.) Sweet] to Combat
Cutibacterium acnes Virulence. Frontiers in Pharmacology, 10, 1559. https://doi.org/
10.3389/fphar.2019.01559

Fernando, C. D. & Soysa, P. (2015). Optimized enzymatic colorimetric assay for
determination of hydrogen peroxide (H202) scavenging activity of plant extracts.
MethodsX, 2, 283-291. https://doi.org/10.1016/j.mex.2015.05.001

Gromkowska-Kepka, K. J.,, Puécion-Jakubik, A. Markiewicz-Zukowska, R. & Socha, K.
(2021). The impact of ultraviolet radiation on skin photoaging - Review of in vitro
studies. Journal of Cosmetic Dermatology, 20(11), 3427-3431. https://doi.org/10.1
111/jocd.14033

Jin, S., & Lee, M.-Y. (2018). Kaempferia parviflora extract as a potential anti-acne agent
with anti-inflammatory, sebostatic and anti-Propionibacterium acnes activity.
International Journal of Molecular Sciences, 19(11), Article 3457. https://doi.org/10.
3390/ijms19113457

Kleinedler, J. J., Foley, J. D., Alexander, J. S., Roerig, S. C,, Hebert, V. Y., & Dugas, T. R. (2011).
Synergistic effect of resveratrol and quercetin released from drug-eluting polymer
coatings for endovascular devices. Journal of Biomedical Materials Research. Part B,
Applied Biomaterials, 99(2), 266-275. https://doi.org/10.1002/jbm.b.31894

Kunjan, F, Shanmugam, R., & Govindharaj, S. (2024). Evaluation of free radical scavenging
and antimicrobial activity of coleus amboinicus-mediated iron oxide nanoparticles.
Cureus, 16(3), Article e55472. https://doi.org/10.7759/cureus.55472

Mikstacka, R. Rimando, A. M., & Ignatowicz, E. (2010). Antioxidant effect of
trans-resveratrol, pterostilbene, quercetin and their combinations in human
erythrocytes in vitro. Plant Foods for Human Nutrition, 65(1), 57-63. https://doi.org/
10.1007/s11130-010-0154-8

Nam, C,, Kim, S., Sim, Y., & Chang, I. (2003). Anti-acne effects of oriental herb extracts: A
novel screening method to select anti-acne agents. Skin Pharmacology and Applied
Skin Physiology, 16(2), 84-90. https://doi.org/10.1159/000069030

Oh, W. Y., & Shahidi, F. (2018). Antioxidant activity of resveratrol ester derivatives in food
and biological model systems. Food Chemistry, 261, 267-273. https://doi.org/1
0.1016/j.foodchem.2018.03.085

Prabhu Venkatesh D, S G, Ramani P, S R, Ramalingam K. (2023). In Vitro Evaluation of
Antioxidant and Anti-inflammatory Potentials of Herbal Formulation Containing
Marigold Flower (Calendula officinalis L.) Tea. Cureus. 10;15(8):e43308. doi: 10.7759/
cureus.43308

Phosri, S., Kiattisin, K., Intharuksa, A., Janon, R., Na Nongkhai, T, & Theansungnoen, T.
(2022). Anti-aging, anti-acne, and cytotoxic activities of Houttuynia cordata extracts
and phytochemicals analysis by LC-MS/MS. Cosmetics, 9(6). https://doi.org/10.3390
/cosmetics9060136

Rashid, M. ., Fareed, M. |., Rashid, H., Aziz, H., Ehsan, N., Khalid, S., Ghaffar, ., Ali, R., Gul,
A., & Hakeem, K. R. (2019). Flavonoids and their biological secrets. In M. Ozturk, K. R.

Hakeem (Eds.),Plant and human health, 2: Phytochemistry and Molecular Aspects
(pp. 579-605). Springer International Publishing. https://doi.org/10.1007/978-3-
030-03344-6_24

Sao, A. P, & Pounikar, G. V. (2021). A polyherbal face pack: Preparation and evaluation
using in-house ingredients. Advance Pharmaceutical Journal, 6(3), 75-79. https://do
i.0rg/10.31024/apj.2021.6.3.3

Sasidharan, S. (2014). Int al, Joseph P. Formulation and evaluation of fairness serum using
polyherbal extracts. Journal de Pharmacologie, 4(3).

Savic, S. M., Cekic, N. D, Savic, S. R, llic, T. M., & Savic, S. D. (2021). ‘All-natural’ anti-wrinkle
emulsion serum with Acmella oleracea extract: A design of experiments (DoE)
formulation approach, rheology and in vivo skin performance/efficacy evaluation.
International Journal of Cosmetic Science, 43(5), 530-546. https://doi.0
rg/10.1111/ics.12726

Skroza, D., Generali¢ Mekini¢, 1., Svilovi¢, S., Simat, V., & Katalini¢, V. (2015). Investigation of
the potential synergistic effect of resveratrol with other phenolic compounds: A case
of binary phenolic mixtures. Journal of Food Composition and Analysis, 38, 13-18.
https://doi.org/10.1016/j.jfca.2014.06.013

Industry G for. (2003). Stability Testing of New Drug Substances and Products. Ich, Q1a(R2)
(November).

Surber, C., & Kottner, J. (2017). Skin care products: What do they promise, what do they
deliver. Journal of Tissue Viability, 26(1), 29-36. https://doi.org/10.1016/j.jtv.20
16.03.006

Tharani, M., Rajeshkumar, S., Al-Ghanim, K. A., Nicoletti, M., Sachivkina, N., & Govindarajan,
M. (2023). Terminalia chebula-Assisted Silver Nanoparticles: Biological Potential,
Synthesis, Characterization, and ecotoxicity. Biomedicines, 11(5), Article 1472.
https://doi.org/10.3390/biomedicines11051472

Thorat, P. S, Bhadane, H. B,, Wagh, S. S., Gaikwad, M. S., Chhajed, S. S., & India, M. (2023).
General review on face serum. World Journal of Pharmaceutical Research. http://
www.wjpr.net, 12(6).

Ustiin, E., Onbas, S. C,, Celik, S. K., Ayvaz, M. C., & Sahin, N. (2022). Green synthesis of iron
oxide nanoparticles by using ficus carica leaf extract and its antioxidant activity.
Biointerface Res Appl. Chem., 12(2).

Waghaye, V., Pise, A, Pise, S., & Mahajan, U. (2018). Formulation, development and
evaluation of cosmeceutical night cream containing herbal components.
International Journal of Pharmaceutical Research, 10(4).

Yeskar, H., Makde, P, Tiware, S. A., Shirbhate, T. M., Thakre, S. V., Darne, C. S., Sable, J.
B., Warghane, K. K., & Baheti, J. R. (2023). Formulation and evaluation of a face
serum containing fenugreek extract. International Journal of Basic and Clinical
Pharmacology, 12(6), 799-804. https://doi.org/10.18203/2319-2003.ijbcp20233189

Zasada, M., & Budzisz, E. (2019). Retinoids: Active molecules influencing skin structure
formation in cosmetic and dermatological treatments. Postepy Dermatologii i
Alergologii, 36(4), 392-397. https://doi.org/10.5114/ada.2019.87443

Cite this article: Vijayakumar V, Rathinam T, Rammohan AH, Sagadevan D, Thangavelu U. Development of Resveratrol-Quercetin Face Serum: A Dual Defence

against Aging and Acne. Int. J. Pharm. Investigation. 2025;15(4):1168-74.

1174

International Journal of Pharmaceutical Investigation, Vol 15, Issue 4, Oct-Dec, 2025



