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Abstract:

Nanotechnology is a cutting-edge technology that involves the manipulation of atoms and molecules on a
microscopic scale. The cosmetic industry was the first to embrace this technology in their product
development, and it has since become one of the most widely-used and capable technologies of the 21
century. It is a safe and effective method for creating innovative drug delivery systems.

Nanomaterials, which contain active substances, carriers, and aids, are used in the development of
haircare, oral care, and dermatological products that aim to enhance the user’s appearance. The cosmetic
industry uses various types of nanomaterials, such as nanosomes, fullerenes, liposomes, ectosomes, and
solid lipid nanoparticles. Due to the superior qualities of atoms at the nanoscale level, nanotechnology is
increasingly being utilized in the fields of cosmetics and dermatology.

Overall, nanotechnology is an excellent option for improving the quality of cosmetic products. Its
effectiveness and safety have been proven, making it an indispensable tool in modern product
development.

Keywords: - Nanomaterials, Nanoparticles, Cosmetics, cosmeceuticals, Nano cosmetics |,
Nanotechnology, care.

Introduction: -

Cosmeceutical Systems is an innovative field of science that involves the design, characterization,
manufacturing, and application of methods, devices, and systems at the nanoscale level (1-100 nm) [1][2].
The global nanomaterials market was $8.5B in 2019 and is predicted to grow 13.5% compound annual
growth rate from 2020 to 2027. This widespread use of nanoscale materials in cosmetics is due to the
development of unique properties that differ from those of larger particles [3][4]. Nano dermatology is the
application of nanotechnology in the prevention, diagnosis, and treatment of various skin disorders, as
well as in the field of cosmetology. It Is important to consider the potential skin absorption of nanoparticles
when examining their safety. Some nanomaterials may have increased bioavailability or toxicity, which
can lead to safety concerns.[5][6] However, there are also doubts about the long-term toxicity of these
materials and concern about whether they truly offer advantages in product performance. These factors
have led to a general mistrust of nanomaterials [7][8].

Cosmetics that contain nanomaterials offer several advantages over micro-scale cosmetics.[9] The
cosmetic industry primarily uses nanomaterials to improve the stability and longevity of their products.
[10][11][12] Due to the high surface area of nanomaterials, the ingredients can be transported more
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efficiently through the skin. The main objective of using nanomaterials in cosmetics is to ensure that the
ingredients penetrate the skin effectively, thereby improving the quality of drug delivery. [15]This can be
seen in the form of new color elements, such as lipsticks and nail polishes, transparency, for example, in
sunscreen, and long-lasting effects, such as makeup (Figure-1).[7][8]. The various types of nanomaterials
that are used in cosmetic products, including nano emulsion, nano capsules, solid lipid nanoparticles,
nanocrystals, nano silver, nanogold, nanospheres, dendrimers, customers, and noisome[16][20][21].

Here are the different types of nanomaterials commonly found in cosmetics:

Organic and Inorganic Nanoparticles:

The nanoparticles are basically divided into two types which is organic and inorganic nanoparticles as
given in (fig no. 2). [10][12] Organic nanoparticles are mainly uses in the formulation of active ingredients.
And inorganic nanoparticles are often use for those formulations which are sit or act on the surface of the
skin such as antimicrobial products or sunscreens.[24][26]
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Figure No 2 — Classification of Organic and Inorganic Nanoparticles

1) Liposomes:-
Liposomes are tiny nano-sized vehicles that are used to transport bioactive compounds in cosmetics. They
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are very effective in delivering these compounds to targeted areas.[9][19] Nanoliposomes are small
spherical structures composed of phospholipids and cholesterol, with a similar structure to cell membranes
[12]. Liposomes are spherical vesicles consisting of phospholipids and lipids with a bilayer structure that
self-assemble in an aqueous solution. Liposomes can trap cosmetic ingredients, hydrophilic or
hydrophobic, and release them at designated spots. Vitamins A, E, and carotenoids have been encapsulated
in liposomes to improve stability and refresh the skin's epidermis. Liposomes are commonly found in
moisturizers for skincare and shampoos for hair care but have limitations in physical stability and large-
scale production[6][15].

2) Nano emulsion:-

Nano emulsions are ultrafine emulsions with droplets ranging from 50 to 1000 nm in size. Their smaller
particle size provides greater stability and increased suitability for carrying active ingredients, which also
extends the product’s shelf life.[6]. Nano emulsions have various uses in cosmetics and materials science
due to their liquid-liquid affinity, small size, and large surface area. They can be used to create polymers,
as demonstrated in several studies, and have been applied in different ways, such as creating protein shell
structures, incorporating silica nanospheres, and suspending magnetic nanoparticles [8].

3) Nano capsules:-

Nano capsules are tiny particles composed of a polymeric capsule that encloses an aqueous or oily core.
Recent studies have shown that the application of nano capsules reduces the penetration of UV filter octyl
methoxycinnamate into pig skin, as opposed to traditional emulsions.[6][8]

4) Solid Lipid Nanoparticles :-

SLNs are a superior carrier system for ingredients and an excellent choice for skin hydration. They have
a single-layer shell and an oily or lipoidal core that allows for deep penetration into the skin. The small
size of SLNs ensures optimal delivery of active ingredients. [8]

5) Niosomes :-

Niosomes are the superior alternative to liposomes, composed of nonionic surfactants.[5] They offer
unparalleled chemical stability, require no special conditions for preparation and storage, and have zero
purity issues.[6] In cosmetic and skin care applications, niosomes deliver exceptional benefits. They
significantly improve the stability of entrapped drugs, enhance the bioavailability of poorly absorbed
ingredients, and substantially improve skin penetration. Niosomes are the ultimate choice for outstanding
results in cosmetic and skin care.[8][9]

6) Nanosilver and Nanogold :-

Nanosilver has strong antibacterial properties and is used in many personal care products. Silver
nanoparticles can resist various bacteria, and their unique antimicrobial action is due to the release of silver
ions. Scientists extensively researched Nanosilver to fully harness its beneficial characteristics.[5][12]

7) Dendrimers:-

Dendrimers are a new class of macromolecules with a unique architecture that are increasingly being used
in the development of nanotechnology-based cosmetics. The term "dendrimers" comes from two Greek
words - "dendron" means tree, and "meros" means part.[8] These extremely small molecules range from
2 to 20 in size, making them highly versatile for use in various cosmetic products such as shampoos,
sunscreens, hair styling gels, and anti-acne formulations. Therefore, it's safe to say that dendrimers are a
crucial ingredient in the modern cosmetic industry.[13][20]
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Advantages :-

1. The nanotechnology is used in cosmetics to make fragrances last longer, sunscreens more effective
and anti-aging creams.

2. To improve the manufacturing conditions for a skincare product, a multi-component
system is required.

3. To improve biocompatibility, bioavailability, and biodegradability in cosmeceuticals.

4. To prevent grey hair and hair loss, use this to preserve active ingredients and maintain lightness
and transparency.

Disadvantages :-

1. Smaller particles are more reactive, chemically active, and produce more reactive oxygen species.

2. Inhaled ultrafine particles such as quartz, minerals, dust, coal, silicate, and asbestos can cause
pulmonary inflammation and lead to pulmonary fibrosis, cytotoxicity, and malignancy.

3. Nanomaterials have been found to be toxic to both human tissue and cell cultures. This toxicity results
in an increase in oxidative stress and cell death.

Applications of nanoparticles is cosmetics :-

The nanoparticles are widely uses in cosmeceuticals for manufacturing of many products. Like skin care
[ex., sunscreen, moisturizers| and hair care.[25] They are also used to preserve active ingredients such as
vitamins and antioxidants, and their lightness and transparency.[17][23]
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Figure No:- 3 Applications of nanoparticles in cosmetics

Conclusion:

This review outlines that nanotechnology is a promising field with various applications in cosmetics,
cosmeceuticals, dermatology, and biomedical applications. The use of nanotechnology in skincare
products has enhanced its acceptance worldwide. Despite the ongoing controversies, nanomaterials will
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have a significant role in the future of the cosmetic industry. Dermatologists should educate their
colleagues and play an active role in evaluating this technology for safe and fruitful use.

REFERENCES:

1. Awais Hameed, Rida Fatima, Kainat Malik, Ayesha Muqadas, & Fazal Ur Rehman. (2018). Scope of
Nanotechnology in  Cosmetics: Dermatology and Skin  Care  Products. 2, 9-16.
https://doi.org/10.26655/jmchemsci.2019.6.2

2. Ayush Jaiswal & Editor Ijps Journal. (2023). 4 Review on Liposomes as Drug Delivery System. 1,926—
936. https://doi.org/10.5281/zenodo.10442217

3. Bilal Haider Abbasi, Hine Fazal, Nisar Ahmad, Mohammad Ali, Nathalie Giglioli-Guivarch, & Hano,
C. (2020). Chapter 5 - Nanomaterials for cosmeceuticals: Nanomaterials-induced advancement in
cosmetics, challenges, and opportunities. In A. Nanda, S. Nanda, T. A. Nguyen, S. Rajendran, & Y.
Slimani (Eds.), Nanocosmetics (pp. 79—108). Elsevier. https://doi.org/10.1016/B978-0-12-822286-
7.00005-X

4. Daniel Ekpa Effiong, Timma Otobong Uwah, Edidiong Udofa Jumbo, & Akwaowo Elijah Akpabio.
(n.d.). Nanotechnology in Cosmetics: Basics, Current Trends and Safety Concerns—A Review.
Advances in Nanoparticles.

5. Dr Eleftheria Klontza. (2022, November 5). Nanoparticales in cosmetics, What we don t know about
safety and hidden risks. A mini-review [Text]. https://journal.gnest.org/publication/gnest 04304

6. Eliana B. Souto, Ana Rita Fernandes, Carlos Martins-Gomes, Tiago E. Coutinho, Alessandra Durazzo,
Massimo Lucarini, Selma B. Souto, Amélia M. Silva, & Antonello Santini. (2020). Nanomaterials for
Skin Delivery of Cosmeceuticals and Pharmaceuticals. Applied Sciences, 10(5), Article 5.
https://doi.org/10.3390/app 10051594

7. Feliadewi Ruth, Sjaikhurrizal el muttaqien, Gita Syahputra, Riyona Pratiwi, Nunik Gustini, & Aliyatur
Rosyidah. (2023, October 5). The Role of Nanocarriers in Delivering Active Cosmetic Ingredients for
Skin Care Applications: A Review. https://doi.org/10.1063/5.0166497

8. Georgios Fytianos, Abbas Rahdar, & George Z. Kyzas. (2020). Nanomaterials in Cosmetics: Recent
Updates. Nanomaterials, 10(5), 979. https://doi.org/10.3390/nano10050979

9. Kaurapati Srinivas. (2016). The current role of nanomaterials in cosmetics.

10. Nanobiotechnology: Inorganic Nanoparticles vs Organic Nanoparticles. Elsevier, 2012.

11. Linda M. Katz, Kapal Dewan, & Robert L. Bronaugh. (2015). Nanotechnology in cosmetics. Food
and Chemical Toxicology, 85, 127—137. https://doi.org/10.1016/.fct.2015.06.020

12. Lucia Salvioni, Lucia Morelli, Evelyn Ochoa, Massimo Labra, Luisa Fiandra, Luca Palugan, Davide
Prosperi, & Miriam Colombo. (2021). The emerging role of nanotechnology in skincare. Advances in
Colloid and Interface Science, 293, 102437. https://doi.org/10.1016/j.cis.2021.102437

13. Maira Aggarwal. (2022). Nanotechnology in the Cosmetic Industry: A Review. 4(7).

14. Nanomaterials in Nano cosmetics.pdf. (n.d.). Retrieved January 27, 2024, from
https://ijaem.net/issue_dcp/Nanomaterials%20in%20Nano%?20cosmetics.pdf

15. Nanotechnology in cosmetics. (2023). In Wikipedia.
https://en.wikipedia.org/w/index.php?title=Nanotechnology in cosmetics&oldid=1177795690

16. Neelam Sharma, Sukhbir Singh, Neha Kanojia, Ajmer Singh Grewal, & Sandeep Arora. (n.d.).
Nanotechnology: A Modern Contraption in Cosmetics and Dermatology. Applied Clinical Research,
Clinical Trials and Regulatory Affairs, 5(3), 147-158.

IJFMR240112865 Volume 6, Issue 1, January-February 2024 5



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com
17. Parixit Prajapati. (2011). Overview on Applications of Nanoparticles in Cosmetics. Asian Journal of

18.

19.

20.

21.

22.

23.

24.

25.

26.

Pharmaceutical Sciences and Clinical Research, 1, 40.

Samer Bayda, Muhammad Adeel, Tiziano Tuccinardi, Marco Cordani, & Flavio Rizzolio. (2019). The
History of Nanoscience and Nanotechnology: From Chemical-Physical Applications to
Nanomedicine. Molecules, 25(1), 112. https://doi.org/10.3390/molecules25010112

Silpa Raj, Shoma Jose, U Sumod, & M Sabitha. (2012). Nanotechnology in cosmetics: Opportunities
and challenges. Journal of Pharmacy & Bioallied Sciences, 4, 186—193. https://doi.org/10.4103/0975-
7406.99016

Tapas Kumar Pal & Oli Mondal. (n.d.). PROSPECT OF NANOTECHNOLOGY IN COSMETICS:
BENEFIT AND RISK ASSESSMENT. World Journal of Pharmaceutical Research, 3(2).

Thakur Gurjeet Singh & Neha Sharma. (2016). Chapter 7 - Nanobiomaterials in cosmetics: Current
status and future prospects. In Alexandru Mihai Grumezescu (Ed.), Nanobiomaterials in Galenic
Formulations and Cosmetics (pp. 149-174). William  Andrew Publishing.
https://doi.org/10.1016/B978-0-323-42868-2.00007-3

Theodora Karamanidou, Vasileios Bourganis, Glykeria Gatzogianni, & Alexander Tsouknidas. (2021).
A Review of the EU’s Regulatory Framework for the Production of Nano-Enhanced Cosmetics.
Metals, 11(3), Article 3. https://doi.org/10.3390/met11030455

Tolulope Joshua Ashaolu. (2021). Nanoemulsions for health, food, and cosmetics: A review.
Environmental Chemistry Letters, 19(4), 3381-3395. https://doi.org/10.1007/s10311-021-01216-9
Vaibhav Gupta, Sradhanjali Mohapatra, Harshita Mishra, Uzma Farooq, Keshav Kumar, Mohammad
Ansari, Mohammed Aldawsari, Ahmed Alalaiwe, Mohd Mirza, & Zeenat Igbal. (2022).
Nanotechnology in Cosmetics and Cosmeceuticals—A Review of Latest Advancements. Gels, 8(3),
173. https://doi.org/10.3390/gels8030173

Vividha Dhapte-Pawar, Shivajirao Kadam, Shai Saptarsi, & Prathmesh P Kenjale. (2020).
Nanocosmeceuticals:  Facets and aspects. Future Science 0OA, 6(10), FSO613.
https://doi.org/10.2144/fsoa-2019-0109

Dureja H, Kaushik D, Gupta M, Kumar K, Lather V. Cosmeceuticals: An emerging concept; Indian J
Pharmacol. 2005; 37(3):155-159

IJFMR240112865 Volume 6, Issue 1, January-February 2024 6



https://www.ijfmr.com/

