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ABSTRACT

Hyperpigmentation is one of the most common dermatological conditions
affecting individuals of all skin types and age groups. It is characterized
by the excessive production or uneven distribution of melanin, leading to
darkened patches on the skin. Factors such as ultraviolet radiation,
hormonal imbalance, inflammation, aging, and certain medications
contribute significantly to the development of hyperpigmentation
disorders including melasma, post-inflammatory hyperpigmentation, and
solar lentigines. Conventional therapies such as hydroquinone, retinoids,
chemical peels, and laser treatments are widely used; however, prolonged
use of these therapies may result in adverse effects such as skin irritation,
ochronosis, erythema, and photosensitivity. In recent years, herbal
cosmeceuticals have gained considerable attention as safer and more
effective alternatives for the management of hyperpigmentation. Herbal
ingredients possess antioxidant, anti-inflammatory, photoprotective, and
tyrosinase inhibitory activities that help in reducing melanin synthesis and
improving skin complexion. Natural agents such as Aloe vera, licorice,
papaya, sesame oil, lemon oil, turmeric, saffron, neem, and green tea have
demonstrated promising skin-brightening and depigmenting effects. This
review highlights the pathophysiology of hyperpigmentation,
conventional treatment approaches, and the role of herbal cosmeceuticals
in skin depigmentation. The article also discusses formulation strategies,
extraction methods, cosmetic excipients, regulatory aspects, market trends,
challenges, and future prospects associated with herbal cosmetic products.
The growing consumer preference toward natural and eco-friendly
skincare products indicates a strong future potential for herbal
cosmeceuticals in dermatological and cosmetic applications.
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1. INTRODUCTION

1.1 Overview of Cosmetics and Cosmeceuticals
Cosmetics are substances or formulations
intended to be applied externally to the human
body for cleansing, beautifying, perfuming,
protecting, or improving appearance without
significantly altering physiological functions.
Since ancient times, cosmetics have played an
important role in personal grooming, hygiene,
and beautification [1]. Traditional civilizations
such as the Egyptians, Greeks, Chinese, and
Indians extensively used natural substances
including oils, herbs, minerals, and plant
extracts for skincare and beautification
purposes. In modern society, cosmetics have
evolved into a multibillion-dollar global
industry encompassing a wide range of
products such as creams, lotions, shampoos,
soaps, perfumes, makeup products, sunscreens,
and anti-aging preparations [2].

In recent decades, the concept of cosmeceuticals
has emerged as a bridge between cosmetics and
pharmaceuticals. The term “cosmeceutical”
refers to cosmetic products containing
biologically active ingredients capable of
providing therapeutic or medicinal benefits
beyond simple beautification. Unlike
conventional cosmetics, cosmeceuticals are
designed to improve skin health at the cellular
level by targeting specific dermatological
conditions such as  acne,  wrinkles,
hyperpigmentation, dryness, inflammation, and
photoaging. These products often contain active
compounds such as antioxidants, peptides,
vitamins, retinoids, botanical extracts, and alpha
hydroxy acids that help repair and rejuvenate
the skin [3-4].

Cosmeceuticals have  gained  enormous
popularity because consumers increasingly seek
multifunctional skincare products that not only
improve appearance but also provide long-term
skin benefits. Products such as anti-aging
creams, skin-whitening agents, sunscreens,
moisturizers, and acne-control formulations are

among the most widely used cosmeceuticals
worldwide. Technological advancements in
dermatology, biotechnology, and
nanotechnology have further contributed to the
development of innovative cosmeceutical
formulations with enhanced efficacy and
stability. Today, the cosmetic industry is
increasingly focused on developing safer, more
effective, and scientifically validated products
that satisfy both aesthetic and therapeutic needs
[5].

1.2 Concept of Herbal Cosmeceuticals

Herbal cosmeceuticals are cosmetic products
formulated using plant-derived ingredients that
possess therapeutic, protective, and beautifying
properties. These products combine traditional
herbal medicine with modern cosmetic science
to create formulations that are effective, safer,
eco-friendly, and more compatible with human
skin. Herbal cosmeceuticals utilize various
natural ingredients such as plant extracts,
essential oils, flavonoids, alkaloids, polyphenols,
vitamins, and antioxidants to maintain skin
health and treat common skin problems [6].

The use of herbs for skincare has been practiced
for thousands of years in traditional systems of
medicine such as Ayurveda, Traditional Chinese
Medicine, Siddha, and Unani systems. Ancient
Ayurvedic texts describe numerous medicinal
plants used for enhancing complexion,
preventing aging, treating skin infections, and
improving skin texture. Natural ingredients
such as turmeric, sandalwood, neem, saffron,
aloe vera, and licorice have been widely used in
traditional cosmetic preparations due to their
remarkable dermatological benefits [7].

Herbal  cosmeceuticals  possess  several
advantages over synthetic cosmetic products.
They are generally associated with fewer side
effects, better patient compliance,
biodegradability, and improved safety profiles.
Many herbal ingredients exhibit antioxidant,
anti-inflammatory, antimicrobial, anti-aging,

moisturizing, photoprotective, and
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depigmenting activities, making them suitable
for treating various skin disorders. In addition,
herbal products are increasingly preferred
because they are perceived as natural,
sustainable, and environmentally friendly [8].
The increasing consumer awareness regarding
the harmful effects of synthetic chemicals such
as parabens, sulfates, phthalates, and artificial
fragrances has accelerated the demand for
herbal cosmetic products. Modern herbal
cosmeceuticals are now developed using
advanced formulation technologies such as
liposomes, nanoemulsions, phytosomes, and
nanoparticles to improve the stability,
penetration, and effectiveness of herbal
bioactives. As a result, herbal cosmeceuticals
have become an important segment of global
skincare and beauty industry [9].

1.3 Importance of Skin Care in Modern Society
Skin is the largest organ of the human body and
serves as the primary protective barrier between
the internal body environment and external
surroundings. It performs several important
physiological functions including protection
against pathogens, ultraviolet radiation,
chemical irritants, and mechanical injuries. The
skin also regulates body temperature, prevents
excessive water loss, supports sensory
perception, and contributes to immune defense.
Because of its visible nature, skin health and
appearance  significantly = influence  an
individual’s personality, confidence, and social
interactions [10].

In modern society, maintaining healthy and
attractive skin has become increasingly
important due to changing lifestyles,
environmental pollution, occupational stress,
unhealthy dietary habits, and increased
exposure to ultraviolet radiation. Urbanization
and industrialization have led to elevated levels
of air pollutants and environmental toxins that
adversely affect skin integrity and accelerate
premature aging. Continuous exposure to

sunlight can induce oxidative stress,
pigmentation disorders, wrinkles, and skin
damage.  Consequently,  consumers are
increasingly seeking skincare products that can
protect the skin and maintain youthful
appearance [11].

Psychological and social factors also play a
major role in the growing importance of
skincare. Clear, healthy, and glowing skin is
often associated with beauty, hygiene,
confidence, and social acceptance. Skin
conditions such as acne, hyperpigmentation,
melasma, wrinkles, and dark spots can
negatively impact emotional well-being and
quality of life. Individuals suffering from visible
skin problems often experience anxiety, low self-
esteem, and social embarrassment. Therefore,
skincare products not only provide cosmetic
enhancement  but also  contribute to
psychological comfort and improved self-
confidence [12].

The increasing popularity of social media
platforms, beauty influencers, and digital
marketing has further amplified public
awareness regarding skincare routines and
cosmetic treatments. Consumers today are more
informed about skincare ingredients, product
safety, and dermatological health than ever
before. As a result, the skincare industry has
experienced rapid growth with increasing
demand for innovative, effective, and natural
skincare solutions suitable for various skin types
and conditions [13].

1.4 Growing Demand for Natural and Herbal
Cosmetics

The global cosmetic industry has witnessed a
remarkable shift toward natural and herbal
products over the past two decades. Consumers
are increasingly preferring herbal cosmetics
because of rising concerns regarding the safety
and long-term effects of synthetic chemicals
present in conventional cosmetic formulations.
Ingredients such as parabens, mineral oils,
formaldehyde-releasing preservatives, artificial
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colorants, and sulfates have been associated
with allergic reactions, skin irritation, endocrine
disruption, and environmental toxicity. This
growing awareness has encouraged consumers
to adopt safer and more sustainable alternatives
[14].

Natural and herbal cosmetics are perceived as
safer, milder, biodegradable, and
environmentally friendly compared to synthetic
products. Herbal ingredients are rich in
bioactive compounds including flavonoids,
phenolics, vitamins, terpenoids, and essential
fatty acids that provide multiple skin benefits
such as moisturization, antioxidant protection,
anti-aging effects, skin brightening, and anti-
inflammatory activity. These multifunctional
properties make herbal cosmetics highly
attractive among health-conscious consumers
[15].

Another important factor driving the demand
for herbal cosmetics is the increasing popularity
of clean beauty and green cosmetics movements.
Consumers are now actively seeking products
labeled as organic, vegan, cruelty-free, sulfate-
free, paraben-free, and eco-friendly. Ethical
concerns regarding animal testing and
environmental sustainability have further
accelerated the development of plant-based
cosmetic formulations. Cosmetic manufacturers
are increasingly focusing on sustainable
sourcing of herbal ingredients and adopting eco-
friendly packaging materials to meet consumer
expectations [16].

The rapid expansion of e-commerce platforms
and digital marketing has also contributed
significantly to the growth of the herbal
cosmetic market. Online product availability,
social media advertising, influencer
endorsements, and consumer reviews have
improved accessibility and awareness regarding
herbal skincare products. Countries such as
India, China, Japan, South Korea, and several
European nations are experiencing rapid growth
in the herbal cosmetic sector due to strong

traditional medicinal heritage and increasing
consumer preference for natural products [17].
Furthermore, advances in cosmetic research and
formulation science have improved the quality,
stability, and efficacy of herbal cosmetics.
Modern technologies such as nanotechnology,
encapsulation, and advanced extraction
techniques have enabled better delivery of
herbal actives into the skin, thereby enhancing
therapeutic performance. As a result, herbal
cosmetics are becoming a major segment of the
global skincare and beauty market with
promising future potential.

1.5 Scope and Objectives of the Review

The present review aims to provide a
comprehensive overview of hyperpigmentation
and the potential role of herbal cosmeceuticals
in its management. The review discusses skin
physiology, causes of hyperpigmentation, herbal
depigmenting agents, formulation approaches,
regulatory aspects, market trends, challenges,
and future opportunities in herbal skincare.

2. SKIN STRUCTURE AND PHYSIOLOGY

2.1 Structure of Human Skin

Human skin consists of three major layers:
epidermis, dermis, and hypodermis. The
epidermis is the outermost protective layer and
contains keratinocytes and melanocytes. The
dermis contains connective tissues, blood
vessels, sweat glands, and hair follicles, while
the hypodermis mainly consists of adipose
tissue that provides insulation and cushioning
(Figure 1).

2.2 Functions of Skin

The skin performs several vital functions
including  protection against pathogens,
prevention of water loss, temperature
regulation, sensory perception, vitamin D
synthesis, and immune defense. It also plays a
major role in maintaining body homeostasis.

2.3 Melanocytes and Melanin Production
Melanocytes are specialized dendritic cells
present in the basal layer of the epidermis. These
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cells synthesize melanin pigment within

organelles called melanosomes. Melanin
protects the skin against ultraviolet-induced
damage by absorbing harmful radiation.

2.4 Mechanism of Melanogenesis
Melanogenesis is the biochemical process of

melanin synthesis initiated by the enzyme

tyrosinase. Tyrosinase converts tyrosine into
DOPA and subsequently into dopaquinone,
leading to the formation of eumelanin and
pheomelanin pigments. Excessive
melanogenesis results in hyperpigmentation

disorders [18-20].

Skin Structure and Physiology

The skin is the body'’s largest organ, composed of three main layers:

Epidermis, Dermis, and Hypodermis.
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Figure 1: Skin Structure and Physiology

3. HYPERPIGMENTATION: AN OVERVIEW
3.1 Definition and Classification
Hyperpigmentation is a  dermatological
condition characterized by darkening of certain
areas of the skin due to increased melanin
production or abnormal melanin deposition.

3.2 Etiology and Risk Factors

Common causes

include prolonged sun

exposure, hormonal changes, inflammation,

acne, aging, genetic predisposition, pregnancy,
medications, and skin injury.

3.3 Pathophysiology of Hyperpigmentation
Hyperpigmentation occurs due to stimulation of
melanocytes and increased activity of tyrosinase
enzyme. Inflammatory mediators, reactive
oxygen species, and UV radiation activate
melanogenesis pathways, leading to melanin

overproduction [21-22].
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3.4 Types of Hyperpigmentation

Melasma is a common acquired
hyperpigmentation disorder characterized by
symmetrical brown to grayish-brown patches
that mainly appear on sun-exposed areas of the
face, particularly in women during pregnancy or
hormonal therapy due to increased hormonal
stimulation of melanocytes. Post-inflammatory
hyperpigmentation  develops  after  skin
inflammation or injury caused by conditions
such as acne, burns, eczema, allergic reactions,
or cosmetic procedures, leading to excessive
melanin deposition in affected areas. Sun-
induced hyperpigmentation occurs as a result of
prolonged exposure to ultraviolet radiation,
which stimulates melanocyte activity and causes
the formation of solar lentigines or age spots on
exposed body parts such as the face, hands, and
shoulders. Drug-induced hyperpigmentation is
associated with the prolonged use of certain
medications including antimalarials,
tetracyclines, chemotherapeutic agents, and
nonsteroidal anti-inflammatory drugs, which
may either stimulate melanin synthesis or cause
deposition of drug metabolites in the skin,
resulting in abnormal pigmentation changes
[23].

3.5 Psychological and Dermatological Impact
Hyperpigmentation can negatively affect self-
esteem, social interactions, and emotional
health. Patients often seek cosmetic treatments

to improve appearance and confidence [24].

4. CONVENTIONAL TREATMENT
APPROACHES FOR
HYPERPIGMENTATION

4.1 Hydroquinone

Hydroquinone is considered the gold standard
depigmenting agent due to its tyrosinase
inhibitory activity. However, prolonged use
may cause ochronosis and irritation.

4.2 Retinoids

Retinoids promote skin cell turnover and reduce
melanin transfer but may lead to dryness,
peeling, and photosensitivity.

4.3 Chemical Peels

Chemical peels using glycolic acid, salicylic acid,
or trichloroacetic acid help remove pigmented
skin layers and improve complexion.

4.4 Laser Therapy

Laser therapy targets melanin pigments using
focused light energy. Though effective, it may
cause erythema, burns, or recurrence.

45 Limitations and Adverse Effects of
Synthetic Treatments

Synthetic treatments often produce side effects
such as irritation, inflammation, allergic
reactions, and long-term skin damage, thereby
increasing demand for herbal alternatives [25-
26].

5. HERBAL COSMECEUTICALS FOR
HYPERPIGMENTATION MANAGEMENT

51 Concept and Advantages of Herbal
Cosmeceuticals

Herbal cosmeceuticals utilize natural plant
extracts for therapeutic skincare applications.
They are generally safer, biocompatible, cost-
effective, and environmentally sustainable.
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5. Herbal Cosmeceuticals for Hyperpigmentation Management

5.1 Concept and Advantages 5.2 Mechanism of Herbal 5.3 Role of Antioxidants in 5.4 Herbal Tyrosinase
of Herbal Cosmeceuticals Depigmenting Agents Skin Brightening Inhibitors

Herbal cosmeceuticals utilize natural
plant extracts for therapeutic skincare
applications. They are generally
safer, biocompatible, cost-effective,
and environmentally sustainable.
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Figure 2:Herbal Cosmeceuticals for Hyperpigmentation Management

52 Mechanism of Herbal Depigmenting
Agents

Herbal depigmenting agents act by inhibiting
tyrosinase activity, scavenging free radicals,
reducing inflammation, and preventing UV-
induced melanogenesis.

5.3 Role of Antioxidants in Skin Brightening
Antioxidants neutralize reactive oxygen species
responsible for oxidative stress and melanocyte
stimulation, thereby improving skin tone and
reducing pigmentation.

5.4 Herbal Tyrosinase Inhibitors

Natural compounds such as flavonoids,
polyphenols, glabridin, aloin, curcumin, and
catechins exhibit strong tyrosinase inhibitory
effects (Figure 2) [27].

6. HERBAL INGREDIENTS USED IN
HYPERPIGMENTATION MANAGEMENT
6.1 Aloe vera

Aloe barbadensis Miller, commonly known as
Aloe vera, is a succulent medicinal plant
extensively used in cosmetic and dermatological

preparations because of its  soothing,
moisturizing, antioxidant, and depigmenting
properties. It contains important
phytoconstituents such as aloin, aloe-emodin,
vitamins, amino acids, enzymes, and
polysaccharides that contribute to skin
protection and healing. Aloe vera exhibits anti-
hyperpigmentation activity primarily through
aloin, which inhibits tyrosinase enzyme activity
and reduces melanin synthesis. In addition, its
anti-inflammatory and antioxidant effects help
reduce oxidative stress and skin irritation
associated with pigmentation disorders. Due to
its hydrating and skin-rejuvenating properties,
Aloe vera is widely incorporated into creams,
gels, moisturizers, face masks, sunscreens, and
herbal serums intended for skin brightening and
pigmentation management [28].

6.2 Licorice (Glycyrrhiza glabra)

Licorice (Glycyrrhiza glabra) is a valuable

medicinal herb widely utilized in herbal
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cosmeceuticals for its skin-brightening, anti-
inflammatory, and antioxidant properties. The
plant contains active phytoconstituents such as
glabridin, liquiritin, glycyrrhizin, and flavonoids
that provide significant dermatological benefits.
Glabridin acts as a potent tyrosinase inhibitor
that suppresses melanin production and reduces
UV-induced pigmentation, while liquiritin helps
disperse existing melanin pigments and
improves skin tone. Licorice also exhibits
soothing and anti-inflammatory effects that are
beneficial for sensitive and acne-prone skin.
Because of these multifunctional properties,
licorice extracts are widely used in skin-
lightening creams, serums, lotions, and anti-
pigmentation cosmetic formulations [29].

6.3 Papaya (Carica papaya)

Papaya (Carica papaya) is a tropical fruit
commonly used in skincare and cosmetic
products due to its exfoliating, antioxidant, and
skin-renewing properties. It contains papain
enzyme, carotenoids, flavonoids, and vitamin C,
which contribute to skin rejuvenation and
depigmentation. Papain acts as a natural
exfoliating agent that removes dead skin cells,
unclogs pores, and promotes skin renewal,
thereby improving skin texture and radiance.
The antioxidants present in papaya protect the
skin from oxidative stress and environmental
damage while supporting collagen synthesis.
Regular use of papaya-based formulations helps
reduce dark spots, blemishes, acne scars, and
uneven pigmentation, resulting in brighter and
healthier-looking skin [30].

6.4 Sesame Oil (Sesamum indicum)

Sesame oil obtained from Sesamum indicum
seeds is widely recognized for its antioxidant,
moisturizing, and photoprotective properties. It
contains bioactive compounds such as sesamol,
sesamin, tocopherols, and essential fatty acids
that protect the skin against oxidative stress and
ultraviolet-induced damage. Sesame oil acts as
an effective natural emollient that deeply
nourishes and hydrates the skin while

improving barrier function and preventing
dryness. Its antioxidant activity helps minimize
premature aging and pigmentation caused by
environmental pollutants and UV radiation. Due
to its skin-softening and protective effects,
sesame oil is used in herbal creams, massage
oils, moisturizersé& anti-aging cosmetic products
[31].

6.5 Lemon Oil

Lemon oil extracted from citrus peel is rich in
vitamin C, citric acid, flavonoids, limonene, and
other antioxidant compounds that provide
multiple skincare benefits. It exhibits strong
antimicrobial, astringent, antioxidant, and skin-
brightening activities that make it useful in the
management of acne, blemishes, and
hyperpigmentation. Vitamin C and flavonoids
help reduce oxidative stress and inhibit melanin
formation, thereby improving skin complexion
and reducing dark spots. Lemon oil also
promotes exfoliation of pigmented skin cells and
enhances skin freshness and radiance. Owing to
these properties, lemon oil is commonly
incorporated into face cleansers, skin-
brightening creams, serums, and herbal
cosmetic formulations [32].

6.6 Other Promising Herbal Agents

Turmeric (Curcuma longa), Green Tea (Camellia
sinensis), Saffron (Crocus sativus), Neem
(Azadirachta indica), Sandalwood, and kojic acid-
producing natural sources are important herbal
agents widely used in hyperpigmentation
management and cosmetic skincare
formulations due to their antioxidant, anti-
inflammatory, antimicrobial, and skin-
brightening properties. Turmeric contains
curcumin, which inhibits tyrosinase activity and
suppresses melanogenesis, thereby reducing
pigmentation and protecting the skin against
oxidative stress and inflammation. Green tea is
rich in catechins, polyphenols, and flavonoids
that neutralize reactive oxygen species, reduce
ultraviolet-induced skin damage, and improve
overall skin health. Saffron contains bioactive
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compounds such as crocin, crocetin, and
safranal that enhance skin radiance, reduce dark
spots, and provide antioxidant protection. Neem
possesses potent antimicrobial and anti-
inflammatory activities that help control acne-
causing microorganisms, soothe irritated skin,
and maintain clearer skin. Sandalwood is
traditionally used for its cooling, soothing, and
complexion-enhancing properties and helps
reduce blemishes, tanning, and pigmentation
while promoting glowing skin. Kojic acid
produced naturally by fungal species such as
Aspergillus and Penicillium acts as a strong
tyrosinase inhibitor that effectively decreases
melanin production and is widely used in
depigmenting creams, serums, soaps, and skin-
lightening cosmetic products [33].

7. COSMETIC INGREDIENTS USED IN
HERBAL FORMULATIONS

It is depicted in Table 1.

7.1 Oils and Waxes

Used for emollient and consistency-enhancing
properties.

7.2 Preservatives

Prevent microbial contamination and improve
shelf life.

7.3 Antioxidants

Protect formulations against oxidation.

7.4 Humectants

Improve moisture retention in skin.

7.5 Emulsifying Agents

Help stabilize emulsions.

7.6 Natural Colorants and Fragrances

Enhance aesthetic appeal and consumer

acceptability.
Table 1: Cosmetic Ingredients Used in Herbal Formulations[34-35]
Ingredient Category Function Examples

Oils and Waxes Provide emollient and consistency-enhancing | Coconut oil, beeswax

properties
Preservatives Prevent microbial contamination and increase | Sodium benzoate,

shelf life parabens
Antioxidants Protect formulations from oxidation Vitamin E, rosemary

extract

Humectants Retain skin moisture Glycerin, aloe vera
Emulsifying Agents Stabilize emulsions Lecithin, stearic acid
Natural Colorants and Improve appearance and aroma Turmeric, rose oil
Fragrances
8.FORMULATION APPROACHES IN O/W creams are lighter and less greasy, while
HERBAL COSMECEUTICALS W/O creams provide better occlusion and
8.1 Creams hydration. Herbal creams are extensively used

Creams are semisolid emulsions widely used in
herbal cosmeceutical formulations due to their
excellent moisturizing and emollient properties.
They provide prolonged contact time between
the active herbal ingredients and the skin,
enhancing therapeutic effectiveness. Herbal
creams commonly contain plant extracts,
essential oils, waxes, and natural antioxidants
that help nourish, hydrate, and protect the skin.
Depending on the formulation, creams may be
oil-in-water (O/W) or water-in-oil (W/O) types.

for anti-aging, skin whitening, anti-
inflammatory, antimicrobial, and wound-
healing applications [36].

8.2 Gels

Gels are transparent or translucent semisolid
preparations prepared using gelling agents such
as carbopol, xanthan gum, or natural polymers.
Herbal gels are preferred for their non-greasy
texture, cooling effect, and ease of application,
making them highly suitable for oily and acne-
prone skin. They allow rapid absorption of
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herbal actives without leaving an oily residue on
the skin surface. Herbal gels are commonly
formulated with aloe vera, neem, turmeric, tea
tree oil, and other medicinal plant extracts for
antimicrobial, anti-inflammatory, soothing, and
moisturizing effects. Due to their pleasant
aesthetic appeal and patient compliance, herbal
gels are increasingly used in dermatological and
cosmetic products [37].

8.3 Lotions

Lotions are low-viscosity liquid emulsions
designed for easy spreading over large body
areas. They are generally lighter than creams
and are rapidly absorbed into the skin. Herbal
lotions are wused for moisturizing, skin
protection, sun care, and treatment of minor
skin disorders. They contain aqueous and oily
phases along with emulsifiers, preservatives,
and herbal bioactive compounds. Herbal
ingredients such as cucumber, sandalwood,
chamomile, and green tea are commonly
incorporated into lotions for soothing,
antioxidant, and refreshing effects. Due to their
smooth texture and non-sticky nature, lotions
are preferred for daily skincare and cosmetic
applications [38].

8.4 Face Packs

Face packs are topical cosmetic preparations
applied to the face for cleansing, tightening,
rejuvenating, and improving skin complexion.
Herbal face packs are usually prepared using
natural powders, clays, fruit extracts, essential
oils, and medicinal plant materials. Common
ingredients include multani mitti, turmeric,
sandalwood, neem, rose petals, and aloe vera.
These formulations help remove excess oil, dirt,
dead skin cells, and toxins from the skin surface
while improving blood circulation and skin
tone. Herbal face packs are widely used for acne
control, skin brightening, anti-aging, and
refreshing effects with minimal side effects
compared to synthetic products [39].

8.5 Herbal Face Serums

Herbal face serums are lightweight, highly
concentrated formulations designed to deliver
active phytoconstituents into deeper layers of
the skin. They generally contain smaller
molecules and enhanced penetration systems
that allow rapid absorption and targeted action.
Herbal serums are enriched with antioxidants,
vitamins, flavonoids, polyphenols, and essential
oils obtained from medicinal plants such as
saffron, moringa, green tea, rosehip, and
licorice. These serums are primarily used for
anti-aging, hydration, pigmentation control,
wrinkle reduction, and skin rejuvenation. Due to
their high concentration of active ingredients
and fast action, herbal serums have become
increasingly popular in modern skincare [40].

8.6 Nanoherbal and Advanced Delivery Systems
Nanoherbal and advanced delivery systems
represent an emerging approach in herbal
cosmeceuticals aimed at improving the stability,
penetration, controlled release, and
bioavailability of herbal active compounds.
Conventional herbal formulations often face
challenges such as poor solubility, low skin
penetration, and instability of phytoconstituents.
Nanotechnology-based  carriers such as
liposomes, phytosomes, nanoemulsions, solid
lipid nanoparticles, nanostructured lipid
carriers, and polymeric nanoparticles help
overcome these limitations. These systems
enhance dermal absorption, protect sensitive
herbal compounds from degradation, and
provide sustained release of active ingredients.
Nanoherbal formulations are increasingly
explored for anti-aging, antifungal,
antimicrobial, sunscreen, wound-healing, and
skin-whitening applications. Advanced delivery
systems improve therapeutic efficacy, patient
compliance, and product stability, making them
highly promising for future herbal cosmetic and
pharmaceutical developments [41].

9. PREPARATION AND EXTRACTION
METHODS OF HERBAL INGREDIENTS

9.1 Maceration
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Plant material is soaked in solvent at room
temperature.

9.2 Cold Extraction

Suitable for heat-sensitive phytoconstituents.

9.3 Hot Extraction

Heat accelerates extraction efficiency.

9.4 Solvent Extraction

Different solvents are used depending on
polarity of phytochemicals.

9.5 Essential Oil Isolation Techniques

Steam distillation and cold pressing are common
methods. (Table 2)

Table 2: Preparation and Extraction Methods of Herbal Ingredients[42-43]

Extraction Description

Technique

Advantages / Applications

9.1 Maceration

specific period.

Plant material is soaked in a suitable

solvent at room temperature for a

Simple, economical, and suitable for
extraction of bioactive compounds from
herbal materials.

9.2 Cold Extraction | Extraction is carried out without

constituents.

applying heat to preserve sensitive

Suitable for heat-sensitive
phytoconstituents such as enzymes,
vitamins, and volatile compounds.

9.3 Hot Extraction | Heat is applied during extraction to

from plant material.

improve the release of phytochemicals

Increases extraction efficiency and
reduces extraction time.

9.4 Solvent Various solvents are selected based on Enables selective extraction of polar
Extraction the polarity of phytoconstituents to and non-polar phytochemicals.

obtain desired compounds.
9.5 Essential Oil Essential oils are isolated using methods | Commonly used for obtaining volatile
Isolation such as steam distillation and cold oils from aromatic and medicinal
Techniques pressing. plants.

10. REGULATORY ASPECTS OF HERBAL
COSMETICS

Preparation and extraction of herbal ingredients
are essential steps in the development of herbal
cosmetic and pharmaceutical formulations.
These  processes help isolate bioactive
phytoconstituents such as alkaloids, flavonoids,
tannins, glycosides, terpenoids, essential oils,
and polyphenols from medicinal plants. Proper
extraction techniques improve the quality,
stability, efficacy, and safety of herbal products.
Before extraction, plant materials are generally
collected, cleaned, dried, and powdered to
increase surface area and facilitate efficient
solvent penetration. The choice of extraction
method depends on the nature of the plant
material, type of phytochemicals, solvent
compatibility, and desired application [44].

Maceration is one of the simplest and most
commonly used extraction methods in which
plant material is soaked in a suitable solvent at
room temperature for a specified period. Cold
extraction techniques are preferred for heat-
sensitive compounds that may degrade at high
temperatures, while hot extraction methods use
heat to enhance extraction efficiency and reduce
processing time. Solvent extraction utilizes
different solvents such as water, ethanol,
methanol, acetone, or hexane depending on the
polarity and solubility of phytochemicals.
Essential oils from aromatic plants are
commonly isolated by steam distillation or cold
pressing  techniques. — Modern  extraction
approaches such as  ultrasound-assisted
extraction, microwave-assisted extraction,
supercritical fluid extraction, and deep eutectic
solvent extraction are increasingly employed to
improve yield, selectivity, and environmental
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sustainability. Proper preparation and extraction
methods play a vital role in obtaining high-
quality herbal ingredients for effective cosmetic
and therapeutic applications [45].

11. INDIAN HERBAL COSMETIC INDUSTRY
AND MARKET TRENDS

The herbal cosmeceutical industry has
experienced remarkable growth in recent years
due to increasing consumer awareness
regarding natural and safer skincare products.
The current market scenario indicates that
countries such as India are among the fastest-
growing markets for herbal skincare and
cosmetic products. Rising concerns about the
adverse effects of synthetic chemicals, along
with growing interest in herbal medicine and
traditional healthcare systems, have significantly
contributed to market expansion. The herbal
cosmetic sector is continuously growing due to
increased disposable income, urbanization,
changing lifestyles, and greater emphasis on
personal grooming and wellness [46].

Consumer preference is rapidly shifting toward
natural, organic, chemical-free, cruelty-free, and
environmentally sustainable cosmetic products.
Herbal ingredients such as aloe vera, turmeric,
neem, saffron, green tea, and essential oils are
increasingly incorporated into skincare and
haircare formulations because of their perceived
safety and therapeutic benefits. Additionally,
awareness regarding eco-friendly packaging
and sustainable sourcing of raw materials has
further strengthened demand for herbal
cosmeceuticals. Modern consumers are more
informed and actively seek products with
scientifically validated herbal ingredients and
minimal side effects [47].

E-commerce platforms and digital marketing
have also transformed the herbal cosmetic
industry by enhancing product visibility,
accessibility, and customer engagement. Social
media promotions, influencer marketing, online
reviews, and direct-to-consumer business
models significantly influence purchasing

decisions and brand development. Furthermore,
advancements in nanotechnology,
biotechnology, and personalized skincare are
creating promising future opportunities in
herbal cosmeceuticals. Innovative delivery
systems, customized formulations, and
scientifically standardized herbal products are
expected to drive future research, industrial
growth, and global acceptance of herbal
cosmetic products [48].

12. CURRENT TRENDS IN HERBALS FOR
HYPERPIGMENTATION

The herbal cosmeceutical industry is rapidly
evolving with the emergence of innovative
trends focused on safety, sustainability, and
advanced skincare technologies. One of the
major trends is the growing demand for clean
beauty and green cosmetics, where consumers
prefer products that are free from harmful
chemicals, parabens, sulfates, and synthetic
additives.  Environmentally friendly and
ethically manufactured products are gaining
significant attention due to increasing awareness
about health and environmental protection.
Consumers are actively choosing skincare
products formulated with natural ingredients,
minimal processing, and sustainable
manufacturing practices.Another important
trend is the increasing popularity of organic and
Plant-based

formulations that avoid animal-derived

vegan  skincare  products.
ingredients and animal testing are widely
accepted  among  health-conscious  and
environmentally aware consumers. Herbal
ingredients such as aloe vera, moringa, green
tea, turmeric, chamomile, and essential oils are
extensively used in vegan cosmetic formulations
due to their therapeutic and nourishing
properties. Organic certification and
transparency in ingredient sourcing further
enhance consumer trust and  product
acceptance.Personalized skincare has also
emerged as a significant advancement in the

cosmetic sector. Artificial intelligence (Al),
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digital skin analysis, and smart diagnostic
technologies enable the development of
customized skincare products according to
individual skin type, age, lifestyle, and specific
dermatological needs. This personalized
approach improves product effectiveness and
Additionally,
nanotechnology-based herbal cosmetics are

consumer satisfaction.
gaining popularity because nanoformulations
enhance the stability, penetration, controlled
release, and bioavailability of herbal active
compounds. Nanocarriers such as liposomes,
nanoemulsions, and solid lipid nanoparticles
improve therapeutic efficacy and skin
absorption of herbal ingredients.Sustainability
has become another key focus in the herbal
cosmetic industry. Manufacturers are
increasingly = adopting  eco-friendly  and
biodegradable packaging materials to reduce
environmental pollution and plastic waste.
Recyclable containers, refillable packaging
systems, and sustainable sourcing of raw
materials  contribute to environmentally
responsible  cosmetic  production. = These
emerging trends indicate that future herbal
cosmeceuticals will combine natural ingredients,
advanced technologies, and  sustainable
practices to meet evolving consumer
expectations and global market demands [49-
50].

13. CHALLENGES AND LIMITATIONS
Despite the growing popularity and commercial
success of herbal cosmeceuticals, several
scientific, technical, and regulatory challenges
limit their widespread acceptance and
commercialization. One of the major issues is
the stability of herbal formulations. Herbal
products contain natural phytoconstituents that
are highly sensitive to environmental factors
such as light, heat, oxygen, and moisture. These
factors may lead to oxidation, degradation,
discoloration, reduced potency, and shorter
shelf life of the final product. Maintaining the
stability and effectiveness of herbal ingredients

during storage and transportation remains a
significant challenge for manufacturers [51].

Another
standardization of herbal extracts. The

important concern is the

phytochemical composition of medicinal plants
can vary depending on geographical location,
climate, cultivation methods, harvesting season,
and extraction techniques. Such variability
affects the consistency, quality, efficacy, and
reproducibility =~ of  herbal formulations.
Therefore, establishing standardized extraction
procedures, quality control parameters, and
phytochemical profiling methods is essential to
ensure  batch-to-batch
therapeutic reliability [52].
Regulatory challenges also pose major obstacles

uniformity ~ and

in the global herbal cosmetic industry. Different
countries have varying regulatory guidelines for
herbal products, leading to difficulties in
product approval, labeling, safety assessment,
and international marketing. The absence of
harmonized global regulations and scientifically
validated  standards  often  limits the
commercialization and export potential of
herbal cosmeceuticals. In addition, many herbal
products lack sufficient clinical evidence
regarding their efficacy and long-term safety.
More well-designed clinical studies,
toxicological evaluations, and dermatological
investigations are required to establish scientific
credibility and consumer confidence [53].

Scale-up and commercialization of herbal
formulations present further difficulties due to
the complexity of large-scale extraction,
processing, formulation development, and
quality assurance. Maintaining the quality,
purity, and stability of herbal ingredients during
industrial production is often challenging.
Furthermore, issues related to raw material
availability, contamination, adulteration, and
cost-effective manufacturing can affect product
development and market competitiveness.
Addressing these challenges through advanced
technologies, regulatory harmonization, and
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scientific research is essential for the sustainable
growth of the herbal cosmeceutical industry
[54].

14. FUTURE PERSPECTIVES

The future of herbal cosmeceuticals appears
highly promising due to increasing global
demand for natural, safe, and effective skincare
products. Continuous scientific research and
technological advancements are creating new
opportunities  for the  discovery and
development of innovative herbal cosmetic
formulations. Novel herbal bioactives obtained
from medicinal plants are being extensively
investigated for their enhanced antioxidant,
anti-inflammatory, anti-aging, antimicrobial,
and depigmenting properties. Emerging
phytoconstituents such as  polyphenols,
flavonoids, terpenoids, alkaloids, and bioactive
peptides may provide superior therapeutic and
cosmetic benefits with reduced side effects
compared to synthetic compounds [55].
Advanced drug delivery systems are expected to
play a major role in improving the performance
of herbal cosmeceuticals. Modern carriers such
as liposomes, phytosomes, nanoparticles,
nanoemulsions, solid lipid nanoparticles, and
nanostructured lipid carriers enhance the
stability, penetration, controlled release, and
bioavailability of herbal active ingredients.
These technologies improve topical delivery and
increase the effectiveness of herbal formulations
for various dermatological and cosmetic
applications. Nanotechnology-based systems are
particularly promising for anti-aging, skin
whitening, wound healing, sunscreen, and
antifungal formulations [56].

Clinical research opportunities in herbal
cosmeceuticals are also expanding rapidly.
Although many herbal ingredients have
demonstrated beneficial effects in traditional
medicine and preliminary studies, further
randomized clinical trials and evidence-based
investigations are necessary to establish their
efficacy, safety, dosage, and long-term

therapeutic  benefits.  Scientific = validation
through dermatological testing and toxicological
studies will strengthen consumer confidence
and regulatory acceptance of herbal cosmetic
products [57].

Artificial  intelligence  (Al) and  digital
technologies are transforming the cosmetic
industry by enabling personalized skincare and
intelligent formulation development. Al-based
skin analysis tools, predictive modeling, and
data-driven formulation design help develop
customized skincare products according to
individual skin type, age, environmental
exposure, and specific skin concerns. Such
technological integration improves product
precision, customer satisfaction, and innovation
in the cosmetic sector [58].

15. CONCLUSION
Hyperpigmentation is a prevalent
dermatological concern that significantly affects
skin appearance and psychological well-being.
Although conventional therapies provide
effective treatment, their adverse effects and
long-term safety concerns have increased
interest in  herbal alternatives. = Herbal
cosmeceuticals containing natural depigmenting
agents such as Aloe vera, licorice, papaya,
turmeric, saffron, and green tea offer safer and
effective = management options through
antioxidant, anti-inflammatory, and tyrosinase
inhibitory mechanisms. Advances in nanoherbal
delivery systems, personalized skincare, and
sustainable cosmetic technologies further
enhance the therapeutic potential of herbal
formulations. However, challenges related to
standardization, stability, clinical validation,
and regulatory compliance must be addressed to
ensure product quality and efficacy. Overall,
herbal cosmeceuticals represent a promising and
rapidly growing area in modern skincare and
cosmetic science for the management of
hyperpigmentation.
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