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ABSTRACT  

This review paper is based on the use of nanotechnology in the world of cosmetics and 
cosmeceuticals by increasing the effectiveness of the product. Nanotechnology has been 
considered to be a novel innovation of the period in different fields of science. The different 
types of nanocarriers that are used in cosmetics such as cubosomes, liposomes, hydrogels, 
dendrimes, nanoemulsions, nanocrystals, microemulsion, and solid lipid nanoparticles. These 
nanoparticles have benefits of higher stability,insolubility or bio-persistent, hyperpigmentation. 
This review on nanotechnology used in cosmetics draws special attention todifferent types of 
nanoparticles used in cosmetics and their characterization techniques. 
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I. INTRODUCTION 

 
Nanotechnology is taken under consideration to be the most inevitable technology of 

the 21st century and envisaged a boon within the planet of cosmetics. Nanotechnology could 
also be a branch of science that manipulates atoms and molecules at the nanoscale of about 1-
100nm. Nanotechnology is originated from two words 'nano' and 'techno' which suggests the 
response of cloth at the nanoscale. Nanotechnology includes characterization, quantum effects, 
design, production and application of cloth at the nanoscale. During the period of 4000BC, the 
utilization of nanotechnology has been recorded by the Egyptians, Greek, and Romans with the 
idea of hair shading planning using nanotechnology [1]. Nanotechnology has widespread 
application within the sector of pharmaceuticals, cosmetics, biomedical and drug delivery, 
defense and security, electronics, automobiles, aerospace, metallurgy, etc. Among these fields 
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application of nanotechnology had encouraged more in the industry of cosmetics. Nanoparticles 
(NPs) are an open entryway for brand crisp items with upgrades in definition, dynamic fixings 
conveyance, skin infiltration or dependable impacts [2].The nanocosmetic points items planned 
for application to the skin of the face and body, with hostile to maturing activity and 
photoprotection, fit for entering the profound layers of the skin, potentiating the aftereffects of 
the dynamic[3]. These advantages are administered by the appliance of nanoparticles like 
cubosomes, liposomes, nanoemulsions, nanocrystals, hydrogels and much more. Nanoparticles 
like nanoemulsions, liposomes, and lipid nanoparticles, became progressively significant as 
potential vehicles for the controlled conveyance of beautifying agents and the enhanced manner 
of dynamic fixings particularly skin layers [4]. Most of the manufacturers of cosmetics are using 
various nanomaterials in several cosmetic products like cleanser, shampoos, nail paints, etc as 
listed within the table1 and these products are playing a major role within the market. 

Table 1. Products of cosmetics listed that involved use of nanotechnology  
 

S.No  Type Name of the Product 

1 Skin Cleansing agent, Moisturising agent, Antiaging 
creams, Exfoliators, etc. 

2 Hair Shampoo, Conditioner, Hair colorants, Serums, 
Hair sprays, Hair mask, etc. 

3 Nail Nail paints, Nail paint removers, Nail care cream, 
Nail strengtheners, etc. 

4 Face Lipsticks, Foundations, Mascara, Face powders, 
Concealers, etc. 

5 Fragrance Deodorants, Perfumes, etc. 

 

In the cosmetic industry accomplishment of cosmetics includes raw materials mainly 
gold and silver because they're easy to organize and controllable. Before the appliance of 
nanoparticles some pigments especially tar pigments were wont to manufacture cosmetics. 
Mainly they were utilized in lipsticks for coloration but these pigments can reach our mouths 
which may cause harm. Some insoluble metal compounds were used as pigments like FeO and 
Cd. To overcome the effect of those pigments nanoparticles were introduced within the world 
of cosmetics. 
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There are three sorts of methods for the production of nanomaterials : 

1. Organic (creation of nanoparticles by microorganisms),  

2. Compound (for example compound fume testimony, synthetic decrease),  

3. Physical (for example physical fume statement, creation of slight movies)[5]. 

2. List of varied sorts of nanoparticles in cosmetics 

  LIPOSOMES  

  CUBOSOMES  

  DENDRIMES  

 NANOCRYSTAL  

  SOLID LIPID NANOPARTICLE  

  NANOEMULSIONS  

  HYDROGELS  

 BUCKYBALLS  

  NIOSOMES  

 NANOSILVER AND NANOGOLD  

3.Description of varied sorts of nanoparticles in cosmetics  

a) LIPOSOMES 

It is a kind of nanoparticle that derived from two words ‘lipo’ and ‘soma’ which 
suggests fatty bodies. These are spherical vesicles made from phospholipids mainly 
phosphatidylcholine and likewise incorporate different lipids, similar to egg 
phosphatidylethanolamine farewell as they're perfect with lipid bilayer structure [6]. The Size of 
liposome ranges from 25nm to many micrometers. they're usually formed from cholesterol and 
natural phospholipids in an aqueous environment at the proper ratio of lipid-to-water within the 
presence of warmth energy[7].They are well suitable for both hydrophilic (water-loving) and 
hydrophobic (water repellent) compounds. As liposomes are non-toxic and biodegradable so 
that they are utilized in cosmetics. Antioxidants like carotenoids, CoQ10, and lycopene and 
active components like vitamins A, E, and K are joined into liposomes, which are wont to 
intensify their physical and compound soundness when scattered in water [1]. Their simple 
preparation, upgraded retention of dynamic fixings by the skin and constant inventory of 
operators into the cells over a continued time of your time makes them appropriate for 
restorative applications [8]. Phosphatidylcholine has softening and conditioning properties 
thanks to which it's utilized in skin and hair care products like moisturizing creams, shampoos.   

b) CUBOSOMES 

Cubosomes are self-gathered fluid crystalline structures with explicit amphiphilic lipids 
in their organization, sorted out into some three-dimensional (3D) organized bi-nonstop 
bilayers, taking after the honeycombs engineering[2]. Cubosomes are capable of carrying 
amphiphilic, hydrophilic and hydrophobic molecules thanks to its stability in extreme heat. 
Cubosomes have moderately basic planning techniques; they render bioactive specialists with a 
controlled and focused on discharge, have lipid biodegradability, and have a high inward region 
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with various medication stacking modalities[1], so, for this reason, cubosomes are utilized in 
cosmetics   

c) DENDRIMES 

 These are the branched molecules that derive from two words dendrons(trees) and 
meros(parts). Dendrimes are unimolecular, monodisperse, micellar nanostructures, around 20 
nm in size, with a very much characterized, normally stretched balanced structure and a high 
thickness of useful end bunches at their outskirts[8].They interact with skin lipid bilayer and acts 
as a drug carrier to penetrate through the skin. Dendrimes are another class of macromolecular 
design and furthermore are getting utilized as nanotechnology-based cosmeceuticals for 
different applications like in hair care, skincare, and nail care [9].They are utilized in some 
cosmetic products like sunscreens, shampoos, etc 

d) NANOCRYSTAL 
A nanocrystal might be a material molecule having at least one measurement littler than 

100 nanometres, upheld quantum dots(a nanoparticle) and made out of iotas in either a solitary 
or poly-crystalline course of action[10].Nanocrystals of poorly soluble drugs also can be 
incorporated in cosmetic products where they supply high penetration power through dermal 
application[11] there's no carrier material present in nanocrystal and consists of one hundred pc 
drug, therefore, it's utilized in cosmetics like creams or lotions, etc.    
 
e) SOLID LIPID NANOPARTICLE  

Strong lipid nanoparticles (SLNs) are submicron colloidal transporters whose size 
reaches from 50 to 1000 nm and are made out of physiological lipids, scattered in water or an 
answer of surfactant [12]. The structure of solid lipid nanoparticle is formed from a single layer 
of shell and the core of it's oily. These are prepared by precipitation method and 
homogenization at very high. thanks to low toxicity and the presence of biodegradable lipids 
they're utilized in pharmaceuticals and cosmeceuticals. They are in close contact with the 
uppermost layer of the skin thanks to its small size which allows penetration of some active 
ingredients through the skin. These are utilized in the manufacturing of perfumes and long-
lasting fragrance of perfume is thanks to the presence of solid lipid nanoparticle. As they show 
UV resistant property therefore they will be utilized in sunscreen lotions and also protects from 
degradation. 
 
f) NANOEMULSIONS 

Emulsion is essentially a mix of two or more immiscible liquids like ways nanoemulsion 
may be a mixture consisting of three phases like water, oil, and surfactant. Nanoemulsion bears 
a little size or droplet size ranges from approximately 10nm up to 1000nm. thanks to its small 
size it acquires more stability which increases the lifetime of the merchandise. Nanoemulsions 
(also referred to as mini emulsions, submicron emulsions, ultrafine emulsions, fine-dispersed 
emulsions then forth) are a gaggle of dispersed phase used as vehicles for pharmaceutical aims 
and appear to be promising for the longer term of cosmetics, diagnosis, drug therapies and 
biotechnologies [13]. Nanoemulsion is often utilized in therapeutic purposes as they don't cause 
any harm to human cells because it's non-toxic and nonirritant in nature. Oil in water 
nanoemulsion is assuming a genuine job as a successful plan in beautifiers like make-up 
remover, facial chemical, hostile to maturing moisturizer, sun-screens, and other water-based 
corrective details [14]. 
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g) HYDROGELS 
Hydrogel is a hydrophilic compound consisting of a network of synthetic/natural 

polymer chains. it's three-dimensional networks that imbibe a great quantity of water without 
dissolving themselves. they're capable to stop from any damage by changing its property. 
 
h) BUCKYBALLS (Buckminsterfullerene) C60  

It is 3D geodesic spheroidal crystal sort of carbon bounded by single and double bonds. 
Buckminsterfullerene, C60, is probably the foremost iconic nanomaterial and is approximately 1 
nm in diameter[8]. Most of the skin problems are caused by reactive radical species. when these 
radicals get expose to ultraviolet radiation can cause the production of melanin which is liable 
for wrinkle formation, skin irritation and flecks.to remove and detoxify these radicals some 
antioxidants like vitamin C and e are used. In this manner, it's suggested that these skin issues 
could likewise be moderated by applying fullerenes with superpowerful antioxidative strength at 
least two sets of size more noteworthy than nutrients [15]. These are mainly utilized in 
expensive face creams. 
 
i) NIOSOMES   

Niosomes are the skinny plate-like vesicles. niosomes are divided into three groups on 
the idea of the size of vesicle&these are little unilamellar vesicles (SUV, size=0.025-0.05 μm), 
multilamellar vesicles (MLV, size=>0.05 μm), and gigantic unilamellar vesicles (LUV, 
size=>0.10μm)[16]. These vesicles were introduced after liposomes to enhance their 
performance. These are almost like liposomes in its structure but the difference is of the 
composition of their bilayer. Bilayer of liposome is formed from phospholipids whereas bilayer 
of niosome is formed from non-ionic surfactants, cholesterol, and aqueous medium. In 
particular, the non-ionic surfactants structure either from a blend of polysorbate 80 (HLB 
esteem = 15) and tween 20 (HLB esteem = 16.7) on the expansion of an ideal degree of 
cholesterol or from just tween 20 utilizing a similar convergence of cholesterol[7]. Niosomes are 
stability and also cost-effective.  
 
j) NANOSILVER AND NANOGOLD  

Both nanogold and nanosilver acquires large area and high electron conductivity hence 
these are utilized in the sector of biomedical and biotechnology. Size of gold nanoparticle or 
nanogold varies from 5nm to 400nm.nanogold particles acquire different shapes it's going to 
nanocube, nanostar, nanorod, branched, etc. size of silver nanoparticles ranges between 1nm 
and 100nm. They also acquire different shapes like spherical, thin sheets, etc. These 
nanoparticles have strong antifungal and antibacterial properties therefore wont to manufacture 
cosmetic products like face packs, deodorants, anti-aging creams then forth. The wide 
applicability is thanks to their extremely chemical and physical, high area, tunable optical, 
stability, properties small size, and non-cytotoxicity[17].Some of the treatments contains silver 
nanoparticles were professed to have antibacterial movement and might be utilized for skin 
aggravation and skin wound ailment. Since the nano-particles like silver, gold, and platinum have 
already been utilized in cosmetics, from which, there are two of them namely gold and platinum 
nano-particle have shown interesting functions in cosmetics for like cells enhancement, healing, 
and cancer treatment[18]. 
 
4.Major cosmetics products containing nanoparticles skincare products: 

Most of the nanosized particles are utilized in products specially meant for skin like 
sunscreens, moisturizers, creams, skin cleansers, etc. 
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a)SKINCARE PRODUCTS: 

SUNSCREENS are wont to prevent our skin from harmful ultraviolet rays of the sun. 
Many sunscreen active ingredients are composed of metal oxides which include insoluble 
flowers of zinc (ZnO) and titanium oxide (TiO2) held as microparticles[19]. Sunscreen 
formulations with nanoparticles of TiO2 are less greasy, transparent, less smelly and aesthetically 
appealing while the chalky white residue on the skin observed after using larger particle size is 
absent with nanosized counterparts[7].To overcome these problems some organic alternatives 
are being developed which are simpler and far better than these metallic oxides.  

MOISTURIZERS were introduced in the field of cosmetics are wont to keep our skin 
hydrated, supple, smooth and to beat from breaking of the surface skin, scaling. Moisturizers 
usually consisting of wetting agents are used which prevents skin from dehydration. 

b)HAIRCARE PRODUCTS: 

It includes shampoo, hair growth stimulants, colorants, conditioners, etc. Organizations 
are utilizing nanotechnology in hair care items and research is continuous to get the methods for 
how nanoparticles are regularly wont to forestall male pattern baldness and to deal with sparkle, 
plushness, and strength of hairs[12].Nanoemulsions that are utilized in hair cosmetics do not 
destroy cuticles of the hair, unlike ordinary hair products, nanoparticles utilized in conditioners 
imparts shine, softness, stickiness, and enhance disentangling of hair. 

c)LIP CARE PRODUCTS: 

It involves lipsticks, lip balms, lip gloss, nanoparticles utilized in lipsticks used as color 
pigments and maintains color for longer period.liposomes are one quite nanoparticle which is 
utilized in lip volumizer that increase lip volume hydrates and fills wrinkles within the lip lines. 
E.g. Silica nanoparticles gives a uniform distribution of pigment within the formulation 
migration of pigment into the fine lines of lips is prevented, giving a far better cosmetic 
outlook[20]. 

d)NAIL CARE PRODUCTS: 

 Nanoparticles that are utilized in nail care products like nail paints improve toughness, 
fast dryness, durability and resistance of the nails.silver and gold nanoparticles are utilized in nail 
care products that serve dual function aesthetics and disinfectant and maybe wont to manage 
fungal infections of nails.  

5. Characterization methods of well-being of nanoparticles in cosmetics 

There are different characterization techniques of nanoscale materials. Each technique 
has its advantages and drawbacks and it's hard to match one technique to a different because 
each technique features a specific purpose and wont to get selected information that can't be 
obtained from the opposite one[21]. 

a) UV-visible absorption spectroscopy:  

It is a low-cost characterization method of nanoparticles which determines the optical 
properties of compounds. This strategy for portrayal is predicated upon the retention law that is 
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lagers lamberts law that gauges the force of reflected light of an example and looks at it to the 
power of reflected light of a reference material. NPs have optical properties that are touchy to 
estimate, shape, focus, agglomeration state and file of refraction close to the NP surface, which 
makes UV-Vis spectroscopy a vital apparatus to spot, describe and explore these materials, and 
assess the consistent quality of NP colloidal arrangements[22]. 

b) X-ray diffraction (XRD) analysis:  

This method is utilized to decide the metallic idea of particles gives data on translational 
evenness size and state of the unit from top positions and information on electron thickness 
inside the unit, to be specific where the iotas are situated from top forces[23]. Morphology and 
crystallographic structure is decided by this system.XRD highlights a decent potential for the 
examination of nanostructures in view of the width and state of reflections yield data about the 
substructure of the materials (sizes of microcrystallites, smaller scale mutilations of a grid, 
separation structures, and so forth.)[24]. 

c) Fourier Transform Infrared [FTIR] spectroscopy: 

This technique is employed to work out the presence of a functional group present 
within the nanoparticle. it's additionally founded on the estimation of the retention of 
electromagnetic waves with frequencies inside the mid-infrared area (4000–400 cm−1 ).A 
recorded range gives the situation of groups with respect to the quality and nature of bonds, and 
explicit utilitarian gatherings, giving subsequently data concerning atomic structures and 
collaborations [22].  

d) Microscopy techniques for NP characterization:  

There are some different microscopy techniques like SEM, TEM, etc.  

i. Scanning electron microscopy (SEM):This strategy decides the measurements, 
shape, and morphology of nanoparticle by giving high-goals pictures of the outside of 
an example. It follows an equivalent principle as an optical microscope by the 
difference is it measures the electrons scattered from the sample, not photons. 

ii. Transmission microscopy (TEM):TEM might be a microscopy method whereby a 
light emission is transmitted through a ultra-slim example and cooperates as goes 
through the example [25].An image is produced using the collaboration of the electrons 
transmitted through the example; the picture is amplified and centered onto an imaging 
gadget, similar to a fluorescent screen, on a layer of film, or to be recognized by a 
sensor like a CCD camera[23]. 

6. Advantages:  

Nanoparticles are used in the field of cosmetics due to- 

 Its small size 

 Its high stability 

 Its high carrier capacity 

 Incorporated for both hydrophobic and hydrophilic substances 

 It has less cytotoxicity 
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7. Disadvantages:  

 It gets penetrated through the skin 

 It get inhaled  

 It can burst drug  release 

 It seems to be expensive 

 It has a high production cost 
 

II. Conclusion: 

The nano-materials engineered in factories have got a huge demand. Almost all the cosmetic 
industries are fascinated by learning the prospects of nano-materials. In fact, they have 
incorporated nanotechnology in manufacturing cosmetic products. This has expedited the 
progress of the cosmeceutical industry and has led to diversification of the market. Many 
publications have highlighted the pros of nano particles used in cosmetics. The potential in the 
nanotechnology has paved the way for “magical cosmetics” which has brought a revolution in 
the market. 
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