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ABSTRACT

Cosmeceuticals is one of the fastest growing sector with
natural health care and personal care industry, which is
derived by consumers demand for safety, efficacy, and
sustainability. Cosmeceuticals are the products that have
scientifically active ingredients that provide therapeutic
effects which improve appearance and affect skin or health
care. They are derived from a blend of “cosmetics” and
“pharmaceuticals” these products contain bioactive
components like, retinol, vitamin C, peptides,
antioxidants, botanicals, that helps treat conditions such as
hair loss, wrinkles, hyperpigmentation, & other skin
related problems. Sunscreen, creams, soaps and shampoos
are one of the most used cosmeceuticals product. This
review highlights the key ingredients, emerging
technologies, safety, quality, efficacy, regulatory

framework, emerging technologies & future prospectives.

Keywords: cosmeceuticals, skin lightening, antiaging,

antioxidant.
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1. INTRODUCTION

Cosmeceuticals are the chemical

formulations that helps to enhance
appearance or fragrance. Cosmeceuticals
are future generation of skin care. They
include wide ranges of products, including
lotions, powders, Perfumes, nail polishes,
lipsticks and skin care creams.! They are
the advances made within the world of
dermatological products and the new
backbone in skincare. There are some types
of cosmeceuticals which are naturally-
derived while others are synthetic, but all
contain functional ingredients with their
therapeutic effects and healing properties.
The Raymond feed, founder of U.S society
created the concept of “cosmeceuticals”
Which was later popularized by American
dermatologist Albert Kligman in 1970’s.
He identified the word to describe a product
that bridges the gap between a cosmetic and
a drug, which offers both cosmetics benefits
and effects

therapeutic beyond

Dr.

any

appearance  alteration Kligman,
represent a topical preparation that is sold as
but has

a cosmetic a performance

characteristic that suggest pharmaceutical
action. They fall between the cosmetic
spectrum and a therapeutic drug, providing
more than just a cosmetic change but less
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than a full drug treatment.

In 1600 BC, the “Ebers” a medical papyrus
wrote a formulation that was using honey
and milk that claimed to help cure & the
skin diseases.?

2. COSMECEUTICALS
Cosmeceuticals formulations are not pure
cosmetics, like lipsticks, nor pure drug, like
corticosteroids. It can be defined as the
hybrid category of products which lays on
the spectrum between drugs and cosmetics.
The term Cosmeceuticals can be used with
different terms.

For examples; Anti-aging, moisturizing,
and their source or biochemical structure
(e.g botanicals, vitamins) or physicals
forms (creams, serums, toners).’> Some
commonly used cosmeceutical ingredients:
Skin Lightening Agents: Skin lightening
agents are those agents which are used to
treat hyperpigmentation, which contain
potent chemicals like hydroquinone and
kojic acid, which inhibit melanin
production. Other agents are vitamin C,
azelaic acid, niacinamide, retinoids, and

plant extracts such as liquor ice and

mulberry.
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Some commonly used skin Lightening
Agents

Kojic Acid: An effective depigmenting
agent, hydroquinone is considered the
standard for skin lightening. It works by
inhibiting melanin production.
Hydroquinone (HQ): An hydroquinone is
considered the standard for skin lightening.
It works by slowing melanin production.
Azelaic Acid: It is a type of active agents
that helps to lightening the skin and treat
hyperpigmentation.

Niacinamide: Also known as vitamin B3, it
can contribute to skin lightening and it is
used for skin lightening.

Vitamin C: It is an antioxidant that helps to
reduce dark spots by reducing melanin
production and also reduce tanning.
Niacinamide: It is a stable form of vitamin
B3 that helps to blur the dark spots and also
helps in reducing the melanin production.
Arbutin: It is a plant extract that helps to
lighting the skin complexing which is
derived from bearberry and other plants that
acts as an alpha-arbutin or beta-arbutin.
Azelaic Acid: It is a type of plant extract
that helps to treat hyperpigmentation.
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Glutathione: An antioxidant that can be
taken orally, or applied on skin for skin
lightening, it is an antioxidant that founds
in body.

Retinoids: It a class of compounds that
derived from vitamin A that can be used to
whiten the skin for specific area of the skin.
Licorice Extract (Glabridin): It is a type
of natural agents that helps to lightening the
melanin

skin naturally and reduces

production.*>

2.1.1 Mechanism

Inhibiting Tyrosinase: Many agents like
kojic acid, arbutin, hydroquinone, arbutin,
glabridin which works by inhibiting
tyrosinase, the key that produces melanin.

Reducing melanin production: The
overall decreases, production, transfer of
melanin can controlled by vitamin C,

niacinamide, and licorice extract.

2.1.2 Risks factors
Safety: Depigmenting agents is often used
for skin lightening and preferable to use

more than a sunscreen.
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Sun Sensitivity: Some agents, like alpha
hydroxy acids (AHAS), can increase skin's
sensitivity to the sun.

Side Effects: Hydroquinone can lead to
ochronosis, which is a serious disease of
blueblack discoloration of the skin.
Pregnancy and breastfeeding: Not every
agent is recommended for use during these
times, and their safety profile needs to be
carefully considered.?

Anti- aging

Anti-aging agents are those compounds
which can slower, prevent, or reverse signs
of aging by mention the factors like
oxidative stress and collagen degradation.
Common agents include retinoids (like
retinol), vitamin C, hyaluronic acid,
niacinamide, peptides, and polyphenols
from plants such as resveratrol. Anti- aging
agents are used in cosmetics to improve
skin tone and skin texture and, but there are
some research focused agents that are found
which treats the target aging at a deeper

cellular level .6

2.2.1
Agents?>%7

Retinoids:

Common Topical Anti-Aging

Retinoids are derived from

vitamin A, retinoids like retinol and

prescription tretinoin that stimulate the

production of collagen and increase skin
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cell turnover, reducing wrinkles and helps
in improving skin texture.

Vitamin C (Ascorbic Acid): it is a potent
antioxidant that helps protect against free
radical damage, it also helps in promoting
the collagen synthesis and can help to

lighten the dark spots.

Niacinamide (Vitamin B3): An ingredient

with multiple benefits, which helps in

improving  skin  texture, reducing
hyperpigmentation, and acting as an
antioxidant.

Peptides: peptides are short chains of
amino acids that can help in signal the skin
which produces more collagen, also
reduces wrinkles and improve firmness.
Alpha Hydroxy Acids (AHAs): Same as
lactic acid which works by removing dead
skin cells to revealed brighter, or more
even-toned skin.

Ceramides: ceramides are those Lipids that
are important for maintaining the skin's
protective barrier and need to preventing
moisture loss.

Antioxidants: A broad category including
vitamin E, and other compounds like
curcumin and resveratrol, which fight

oxidative stress and reduce cell damage.
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3. Hair straightening agents

Proteins & Amino Acids

These are essential building blocks for
healthy hair, also provides structural
integrity to the hair shaft.

Moisturizing Agents

Moisturizing agents are Ingredients like
natural oils (e.g., argan, olive, aloe vera),
ceramides, and grapeseed oil helps in
moisturizing and preventing dryness and
brittleness.

Vitamins

Biotin (B7) and Niacinamide (B3) support
keratin production and boost scalp blood
flow form the healthy follicles.

Peptides

Peptides helps in stimulates the growth
factors and promotes the follicle health and
density.

Bond Repairing Agents

Bond Repairing Agents are those products
that contain molecules that repair the hair's
internal  bonds,

effectively  restoring

damaged hair structure.

3.2 Types of Hair Strengthening Products

Strengthening Shampoos and

Conditioners

These are designed to cleanse, nourish, and
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add extra protein to weakened hair,
restoring its natural balance to hairs.

Deep Conditioning Masks

This type of hair mask provides intensive
moisture, restore natural oils, and improve
hair's texture and elasticity, preventing split
ends.

Hair Serums and Oils

Serums that can protect the hair from
further damage, infuse moisture, prevent
frizz, and nourish the scalp.

Bond Repair Treatments

These treatments products work by
mending the internal structure of the hair,
which especially effective for damaged
hair.

Hair Growth Products

Hair growth Serums and their treatments
with active ingredients like Minoxidil or
Peptides  that improve the scalp
environment to promote stronger hair

growth and reduce hair loss.!°
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Table 1: Common Cosmeceutical Ingredients!-+57

Ingredient

Purported action

Source

Vitamins

Antioxidant

Vitamins A, C, and E

a-Hydroxy acids
(AHAs)

Exfoliates and improves circulation

Fruit acids (glycolic acid,
lactic acid, citric acid,

tartaric acid, pyruvic acid,

maleic acid, etc.)

B-Hydroxy acids
(BHAs)

Antibacterial

Salicylic acid

Essential fatty

Smoothens, moisturizes and

Linoleic, linolenic, and

acids protects arachidonic acids
Ginkgo Antioxidant that soothes, Ginkgo biloba
rejuvenates, and promotes youthful
appearance
Witch hazel Tones Hamamelis virginiana
Green tea extract Antioxidant Green teas
Neem oil Antimicrobial Azedarach indica
limonoids

a-Lipoic acids,
Resveratrol,

polydatin’s

Potent free-radical scavengers and
antioxidant

Fruits and vegetables

Furfuryl adenine

Improves hydration and texture

Plant growth hormone

of skin
Kinetin Free-radical scavenger and Plants and yeast
antioxidant
Sodium Lubricant between skin tissues Natural protein
hyaluronate and maintains natural moisture
B-Carotene Minimizes lipid peroxidation Carrots and tomatoes

and cellular antioxidant

Retinoic acid Soothes skin, promotes cell Vitamin A
renewal and improves circulation
to skin
UNLOCKING THE POWER OF 6 PUBLISHED BY WISELEAF SCIENTIFIC VENTURES PVT LTD.
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4. EMERGING TECHNOLOGY
Cosmeceuticals include nanotechnology
for enhanced ingredient delivery, Al and
machine learning for personalized skin
and and

analysis recommendations,

biotechnology for creating innovative
ingredients. Other key areas are 3D printing
for custom products, immersive beauty
experiences (like virtual try-ons), and the
use of advanced materials like gold and
silver nanoparticles.'!

Artificial Intelligence (AI): Al-powered
skin helps in analysing tools, virtual trials,
and personalized product recommendations
are transforming the beauty industry. Al
algorithms analyse the skin photos, lifestyle
data, and climate factors to suggest tailored
skincare solutions for better results.
Augmented Reality (AR): AR technology
enables virtual trials, allows customers to
see how products would look on their skin
without actual application. This elevates the
confidence in purchasing decisions and
enhances customer experience.

3D Printing: Customizing the products,
such as foundation shades and skincare
applicators, can be created using 3D
printing technology. This allows for
intimates products tailored to individual
skin types and needs.
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Biotechnology: Biotechnology enables the
cultivation of plant cells in controlled
environments, that helps in controlling the
environmental impact. It also supports the
creation of sustainable active compounds
and used to lab-grown ingredients.'?

Nanotechnology: Nanoparticles improve
the stability, penetration, and efficacy of
cosmetic ingredients. Nanotechnology-
based products help to promote delivery

and stability of active ingredients.

5. SAFETY, QUALITY AND
REGULATORY
CONSIDERATIONS

Safety, quality, and regulations of

cosmeceuticals that helps to cover the legal
framework (like, Drug and cosmetics act
1940 in India and FDA in US) measures the
quality of the raw materials and regulatory
requirements for import and manufacturing.
which shall

themes includes

of

Central

labelling standards,  prohibited
ingredients, and also added penalties for
noncompliance.

5.1 Regulatory Framework

Legal basis: Rules and regulation in India
are based on the laws like Drug and
cosmetics Act ,1940 and new cosmetics

rules, 2020.
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Regulatory bodies: Regulatory bodies that
includes the function of central drugs
standard control organization (CDSCO) in
India, European Commission in Europe,
health Commission in Canada, FDA in the
US.

Pre-market / Post market: Some bodies
do not approve or review the product like
FDA in us before they have been sold, but
it helps in the inspection of post market to
observe the adverse reactions.

5.2 Quality and safety standards'
Ingredient safety: mention regulations
should ensure that the product do not
contain harmful ingredients, like heavy
metals and their safety should be
maintained before marketing.

Finish products: product should be stable,
homogeneous, safe and do not cause any
harm when used.

Prohibited products: misbranded as well
as the spurious cosmetics is prohibited.
Raw material and packaging material:
set quality standards for the quality of raw
materials and packaging, for the testing of
physical and chemical properties as well as

the impurities.
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6. FUTURE PROSPECTIVES OF
COSMECEUTICALS!"

The Global beauty retail sales are expected
to reach $580 billion in retail sales by 2027,
revealing expansion throughout different
segments of beauty. The industry is
expected to grow at a 6% CAGR between
2022 and 2027. It helps to innovate
innovation in many fields like Al and
biotechnology A strong movement towards
Clean, sustainable, and personalised
products with the fast growth of E-
commerce and new markets. Industry
Include The high demand of natural
ingredients and natural products increases
due to which the growth of ecommerce and
market expansion are also rising.
In comparison to other Countries Of
cosmeceutical industry, the US Beauty
industry will become more competitive
with respect to China which reach to $96
billion And North America reach
Approximately $114 billion By 2027. And
Africa Retail Sale reaches to $47 billion by
2027. By all over comparison It has been
observed that, The Cosmeceuticals
Industries Will Boost range of Growth
Worldwide by 2027.

PUBLISHED BY WISELEAF SCIENTIFIC VENTURES PVT LTD.



¢

Journal of Advanced Pharmaceutical Sciences and Natural Products

7. CONCLUSION

Cosmeceuticals have become a major part of
skincare and personal care, mainly because
people now look for products that do more
than just cover up problems. From going
through the different ingredients and
technologies in this review, many of these
products combine cosmetic use with some
therapeutic  benefits. Ingredients like
vitamin C, retinoids, and plant extracts are
used widely now, and they each help with
common issues like pigmentation, early
aging signs, sun damage, or even hair
breakage.

These days, companies are

experimenting with things like
nanotechnology, and even different digital
tools to make products that work better for
various skin types. Looking at everything
overall, cosmeceuticals seem to have a
promising future. People these days prefer
products that are natural, safe, and still
effective, which is one of the reasons the
industry keeps expanding. As more studies
come out, these products will probably
become a normal part of most people’s
daily routines. They aren’t meant to replace
medical treatments completely, but they do
give an easier, more convenient option for

anyone who just wants better skin or hair
care without complicated procedures.
UNLOCKING THE POWER OF
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