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ABSTRACT:

The modern health and wellness landscape is rapidly transitioning from a disease-centric
treatment approach to a preventive and holistic healthcare model. This transformation is
largely influenced by the growing popularity of nutraceuticals, nutricosmetics, and the
innovative application of nanotechnology in herbal medicine. Nutraceuticals combine
nutritional and pharmaceutical benefits to support health promotion and disease
prevention, while nutricosmetics focus on improving beauty and aesthetic health through
internal nutritional supplementation that benefits skin, hair, and nails. Despite their
significant therapeutic potential, many herbal compounds used in nutraceutical and
nutricosmetic products suffer from limitations such as poor solubility, instability, and low
bioavailability. These limitations reduce the effectiveness of plant-derived bioactive
compounds when administered through conventional formulations. Nanotechnology has
emerged as a promising solution to these challenges. Nano-herbal formulations
incorporate herbal extracts into nanoscale delivery systems such as nanoparticles,
liposomes, nanoemulsions, and nanocapsules. These advanced delivery systems enhance
the stability, absorption, and targeted delivery of herbal bioactive compounds in the
human body. Ayurveda, one of the oldest traditional medical systems, provides a vast
repository of medicinal plants rich in therapeutic phytochemicals. Integrating Ayurvedic
herbal knowledge with modern nanotechnology can significantly improve the efficacy of
nutraceutical and nutricosmetic products.

Key words: Nano-herbals, Ayurveda, Nutraceuticals, Nutricosmetics, Nanotechnology,
Herbal Medicine, Bioavailability, Preventive Healthcare.

CORRESPONDING AUTHOR:

Dr. Rishika Agnihotri
BAMS 3rd Professional Student, SRV Ayurvedic Medical College
Email: rishikaagnihotrio4 @gmail.com, Mobile No. 8601381572

How to cite this Article:

Agnihotri R. Nano-Herbal Synergies: Bridging Ayurveda with Global Nutraceutical and
Nutricosmetic Trends. AYUSCRIPT 2026;5(1):75-78
DOI: http://doi.org/10.55552/AYUSCRIPT.2026.5113

AYUSCRIPT  Volume 5 Issue 1 (January - March 2026) Published online on https://ayuscript.com



http://doi.org/10.55552/AYUSCRIPT.2026.5113
mailto:rishikaagnihotri04@gmail.com

Review Article

AYUSCRIPT, 2026; 5(1):75-78

Introduction:

In recent decades, global healthcare trends
have increasingly emphasized preventive
medicine, wellness promotion, and natural
therapeutic approaches. Consumers are
now more aware of the long-term effects of
lifestyle-related disorders such as diabetes,
cardiovascular diseases, obesity, and
premature aging. As a result, the demand
for natural health products that provide
both nutritional and therapeutic benefits
has increased significantly. Nutraceuticals
represent a unique category of health
products derived from food or plant
sources that provide medical and health
benefits beyond basic nutrition. These
include  functional foods, dietary
supplements, and herbal extracts that help
in disease prevention and overall health
maintenance. Nutricosmetics, a relatively
newer concept, focuses on enhancing
beauty and cosmetic health from within by
providing nutrients that improve skin
elasticity, hydration, hair growth, and nail
strength. Ayurveda, the ancient Indian
system of medicine, has long emphasized
the importance of diet, herbal medicine,
and lifestyle balance in maintaining both
health and beauty. Ayurvedic herbs such as
turmeric (Curcuma longa), amla (Emblica
officinalis), neem (Azadirachta indica), and

ashwagandha  (Withania  somnifera)
possess powerful antioxidant, anti-
inflammatory, and rejuvenating

properties. These herbs have been
traditionally used for centuries to promote
vitality, immunity, and longevity.

However, many  herbal bioactive
compounds demonstrate poor absorption
and rapid metabolism when consumed in
conventional forms. This challenge limits
their therapeutic potential.
Nanotechnology offers an innovative
approach to overcome these limitations by
improving drug delivery systems. By
converting herbal compounds into
nanoscale formulations, researchers can
enhance their bioavailability, stability, and
targeted delivery within the body.
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Discussion:

The integration of nanotechnology with
herbal medicine has created new
opportunities  for  improving  the
therapeutic performance of plant-derived
compounds. Herbal medicines contain
complex mixtures of phytochemicals such
as flavonoids, polyphenols, alkaloids, and
terpenoids that contribute to their
pharmacological effects. However, many of
these compounds have low water solubility
and limited absorption in  the
gastrointestinal tract.

Nano-herbal formulations involve
incorporating  herbal extracts into
nanosized carriers such as nanoparticles,
liposomes, nanocapsules, and
nanoemulsions.  These  nanosystems
protect sensitive herbal compounds from
degradation, increase their surface area,
and improve their dissolution rate. As a
result, the absorption and bioavailability of
herbal medicines can be significantly
enhanced.

In the nutraceutical industry,
nanotechnology has been widely explored
to improve the effectiveness of functional
foods and dietary supplements. For
example, curcumin derived from turmeric
has strong antioxidant and anti-
inflammatory properties but suffers from
extremely poor Dbioavailability. Nano-
curcumin formulations improve its
absorption in the body and increase its
therapeutic efficiency for conditions such
as chronic inflammation and metabolic
disorders.

Similarly, the nutricosmetic sector has
experienced rapid growth due to increasing
consumer demand for natural beauty
products. Nano-delivery systems allow
active herbal ingredients to penetrate
deeper layers of skin tissues and provide
enhanced cosmetic benefits. Herbal
antioxidants delivered through nano-
formulations can help reduce oxidative
stress, slow down skin aging, and promote
collagen synthesis.

Ayurvedic herbs such as amla, neem, tulsi,
and ashwagandha contain numerous
bioactive compounds that act as natural
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antioxidants and rejuvenators. When
delivered through nanotechnology-based
formulations, these herbs show improved
stability, controlled release, and better
therapeutic outcomes.

Despite these promising advancements,
several challenges remain. Issues related to
safety  evaluation, toxicity studies,
regulatory approval, and large-scale
production must be addressed. Proper
clinical research and quality control
measures are essential to ensure the safety
and effectiveness of nano-herbal products.
Conclusion:

The integration of Ayurveda with modern
nanotechnology represents a promising
advancement in the fields of nutraceuticals
and nutricosmetics. Ayurveda offers a rich

heritage of medicinal plants with
remarkable health-promoting and
rejuvenating properties. However,

traditional herbal formulations often face
limitations related to bioavailability,
stability, and targeted delivery of active
compounds. Nanotechnology provides
innovative solutions to overcome these
challenges by developing advanced nano-
herbal delivery systems. These
formulations enhance the absorption and
effectiveness of  herbal  bioactive
compounds while reducing the required
dosage and improving therapeutic
outcomes. Such developments can
significantly contribute to preventive
healthcare and wellness promotion.

In nutraceutical applications, nano-herbal
products can improve the effectiveness of
dietary supplements and functional foods
by enhancing the bioavailability of
vitamins, antioxidants, and plant-derived
phytochemicals. These improved
formulations can help prevent various
lifestyle-related diseases and promote
overall health.

The nutricosmetic industry also benefits
greatly from nano-herbal technologies.
Beauty supplements containing nano-
encapsulated herbal antioxidants can
improve skin hydration, elasticity, and hair
health while slowing down visible signs of
aging. Ayurvedic herbs such as turmeric,
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amla, and ashwagandha hold immense
potential for future research and product
development in this sector.

Future research should focus on clinical
validation, safety  evaluation, and
regulatory standardization of nano-herbal
formulations.  Collaborative  research
between traditional medicine experts and
modern scientists will help develop safe,
effective, and sustainable products.
Ultimately, the combination of Ayurvedic
wisdom and nanotechnological innovation
can transform global healthcare and
wellness industries.
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