
1.    What are Cosmeceuticals?
The term 'cosmeceutical' has traditionally been divisive, due to a lack of a clear definition and
the distinction it makes between particular cosmetic and medicinal substances. A cosmetic
product that is claimed to have therapeutic action capable of favourably impacting the site of
application beyond the moment of application may be the most practical interpretation of this
term. (1)
Cosmetics are defined by the European Commission (EC) regulation No.1223/2009 as "products
which are basically applied on the epidermal surface of the skin, lips, hair surface, finger nails,
other external groin areas along with this they are applied on mucous membrane of the oral
cavity with the sole or primary objective of cleaning, perfume, protecting, changing or
maintaining their appearance or keeping them in good condition" (1). Despite the fact that
cosmetics are not meant to alter the structure or function of the body, they must meet a
number of criteria, including safety, lack of adverse effects, and the ability to demonstrate
positive benefits on well-being. (2)
Skin depigmentation, UV filters, anti-inflammatory, anti-wrinkle, anti-aging, skin moisturising,
anti-acne, antioxidant and cytoprotective agents, as well as antioxidants, are all in high
demand right now (3).

2.    An approach to Nano cosmeceuticals
Cosmeceuticals are more stable than conventional cosmetics and have a high entrapment
efficiency and good sensory characteristics. The majority of the nanoparticles can deliver drugs
in both lipophilic and hydrophilic forms. Antiwrinkle creams, moisturising creams, skin
whitening creams, hair healing shampoos, conditioners, and hair styling products are now
being developed with nanomaterials. These enhance the efficacy of skin care formulations for
example improvement in the performance of sunscreens by increasing UV protection. The
surface area of the particles is boosted by their small size, allowing active transport of the
active substances into the skin. The penetration is improved by occlusion, and skin moisture is
raised.
In the cosmetics industry, smaller particles are thought to be more easily absorbed by the skin
and they repair damage more quickly. 
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Nanotechnology is being used in cosmeceuticals to make incense and perfumes linger longer,
sunscreens to protect the skin, antiaging lotions to reverse the years, and moisturisers to keep
the skin hydrated (5). 

The main advantages of incorporating nano carriers in the cosmeceuticals is that the stability
of the active cosmetic ingredient including antioxidants, vitamins as well as the unsaturated
fatty acids is enhanced when they are encapsulated using the technique of nanotechnology.
Apart from this, skin gets protected from the harmful radiations of the sun such as UV rays and
the product become aesthetically pleasing for the customers such as in mineral sunscreens,
which, when applied in relatively smaller quantities leads to smooth surface without any white
cast residue. 
With the recent shift into marine-based skin care, cosmeceuticals will observe a rise in their
profile within the competitive market. Marine-based extracts are becoming increasingly sought
after in the business, with more and more consumers wanting products that are of natural
origin. Given that the ocean is where life began, it is perhaps unsurprising that the most
promising source of new bioactive chemicals for the health and beauty market could come
from the same source (6).

3.    Applications of nanotechnology in cosmeceuticals
Not limited to beautifying reasons, the application of various NCs formulations is introduced
for some clinical and pathological cases. These cases include hair loss, skin
hyperpigmentation, and aging symptoms resulted from photo-oxidation. The efficacy of these
NCs is not exclusive to the active constituent; NCs carriers contributed to the biological
activities.

Nanotechnology for skin cosmeceuticals 
Most cosmetics and cosmeceuticals target a skin surface of roughly 2 sq. m and consider it to
be their primary route of administration. The interaction of the active compounds with the skin
was the primary factor in their release from their carriers. As a result, nanotechnology allows
effective skin penetration and enhances the distribution of actives deep into skin layers,
particularly those aimed at skin rejuvenation and revitalization (7).
I. Antiaging formulations - NCs formulations such as nano capsules, LPs, nanosomes, and
nanospheres change the texture of the skin as well as its function, which is to stimulate
collagen formation, maintain keratin structure, and firm, and lift the skin. The addition of
carbon fillers (C60) antioxidants to skin compositions aimed at rejuvenating the skin helped to
prevent early signs of ageing. The antioxidant fullerene packaged in nanocapsules to achieve
the requisite biological activity and it also includes vitamins C and E.
II. Anti-wrinkle compounds - LPs are derived from vegetable and soya phospholipids and
contain linoleic acid, which helps to delay the formation of wrinkles and reduce efflorescence
in acne therapy, resulting in smoother skin. Nanosomesporetinol antiwrinkle lotion improves
collagen synthesis and increases epidermal water content, reducing the appearance of
wrinkles.
III. Sunscreen formulations - UV rays affect the appearance and texture of the skin; NCs
products provide excellent protection against these impacts. Sunscreen nanoparticles
outperform conventional organic and inorganic sunscreens like titanium dioxide (TiO2) and 
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benzophenones, for example. Furthermore, because the carriers themselves exhibit sun blocking
action, a synergism effect was seen between the real sunscreen particles and their nanocarriers.
As a result, both SLNs and NLCs play a key role in sunscreen production. To avoid the negative
effects of molecular sunscreens, these two systems work well together.
IV.Formulations for skin whitening - Tyrosinase inhibitors have been shown to stop melanin
production and complete the recovery from sun-induced pigments. Gold nanoparticles (AuNPs)
can also impact tyrosinase activity and diminish melanin production, making them suitable for
cosmetic applications. As a result, the whitening effect of these was looked at. According to a
study published by Jiménez and colleagues, ginseng extract delivered by NPs showed whitening
effect in addition to its known anti-inflammatory capabilities (8).

Nanotechnology for hair cosmeceuticals 
Nanotechnology plays a role in hair cosmeceuticals. Hair care products are meant to give hair
shafts a lustrous, luminous, healthy, and smooth appearance. Cleansing and conditioning
chemicals, style agents, and even hair growth stimulators are among the goods available.
Niosomes, NEs, nanospheres, and LPs are innovative carriers that make hair non-greasy and
lustrous while also repairing damaged cuticles, restoring hair texture and gloss. Nanoparticles in
shampoos provide a protective sealing barrier around the shaft, allowing for more residence time
with the scalp and hair follicles (9).

To improve the overall look of the hair Silicon oil nanoparticles have been included into
shampoos, and this recipe is considered friendly on the hair cuticle. Additionally, the
nanoparticles allow for free passage of the active ingredients into the hydro-lipid emulsion layer,
which improves the conditioning and glow. LP components (such as phosphatidylcholine) were
also used as conditioning ingredients in hair conditioners and shampoos. Nanoparticles can help
you keep your hair healthy and prevent hair loss.

Hair growth and hair removal products 
Nanotechnology has a part in the development of permanent hair dyes and helps to reduce their
toxicity. The creation of the nanotube aids the stability and versatility of nanopigments; for
example, halloysite clay nanotubes (HNT) obtained from natural sources might be loaded with
pigments in basic colours such as red, blue, and yellow, assisting in dye output and
biocompatibility optimization.

Nanotechnology for nail cosmeceuticals 
In the field of nail care products, NCs have proven to be effective. Nanotechnology contributes to
the toughness, durability, and elasticity of coloured films. In addition, when compared to
conventional goods, the use of NCs in nail polish products increases chip resistance and dry time.
Silver and metal oxide nanoparticles' antifungal capabilities were used to treat infected toenails
while using metal nanotechnology-based solutions.

Nanotechnology for lip cosmeceuticals
NCs are employed in a lot of lip cosmetics. Lipsticks, glosses, balms, and even lip fillers fall into
this category. The goal of this technology is to soften the lips by lowering the trans epidermal
water loss, allowing the colour to linger longer. Lip volumizers with NCs LPs add volume to the
lips, keep them hydrated, and smooth out creases in the lip contour (10). 52
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Lip pigmentation can be treated with gold and silver nanoparticles. By incorporating NCs, a
wide range of safe hues can be created; for example, silver NPs appear yellow, whereas gold
NPs appear red. As a result, various concentrations of nanoparticle carriers in lip formulations
produce a wide range of colours in the visible spectrum. The use of silica nanoparticles in the
formulation prevents colour from wandering to the corners of the lips and promotes colour
uniformity.

Nanotechnology for dental cosmeceuticals 
Abrasive agents used in teeth whitening, such as carbon NPs, could likewise be produced at the
nanoscale. The activated carbon NPs battle plaque and protect against dental cavities. When
compared to the old formula, these NPs have a better effect on damaged enamel.

4. Regulation and licensing of cosmeceuticals
A cosmeceutical's registration process should, in theory, be less complicated than that of a
drug. Of course, according to Good Clinical Practices (GCP), clinical studies with sufficient
power are required to demonstrate the cosmeceutical's intended activity for the treatment of a
specific minor skin disorder or 'condition,' and there must be assurance that safety
requirements are met and that no expected side effects exist. This means that a subclass of
pharmaceuticals (cosmeceuticals) is registered similarly to over-the-counter products in the
United States. (5,11) The classic legal battle over the regulatory labelling of topical minoxidil
for male pattern baldness led in the declaration that whether a product is a cosmetic or a
medication is determined by its medicinal activity, not the condition it is meant to treat
(normal vs. diseased skin)

5. Future prospects
It's easy to predict that cosmeceuticals will continue to progress in tandem with breakthroughs
in our understanding of skin biology and new techniques of quantifying the benefits that well-
engineered skin care products may give. With this in mind, it's easy to see how the technology
we read about today could be obsolete tomorrow. As a result, doctors, and scientists from
various disciplines, as well as  the consumers, all have a keen interest in this ever-changing
field of skin care.

6. Conclusion 
The cosmeceutical sector is booming, with double-digit growth predicted over the next three
years. While demand is expanding, competition is also increasing as more mass-market chains
and alternative treatment choices enter the market. Doctor developed skincare brands, in
addition to the main manufacturers, are hitting the market and gaining a substantial share.
Although cosmeceutical products have the potential to improve regular dermatologic
treatment regimens, dermatologists should be contacted before using them. The FDA does not
regulate cosmetics, and the Federal Trade Commission merely oversees product advertising
assertions. Before offering cosmeceuticals to their patients, dermatologists should become
familiar with the various products and carefully examine their quality.
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