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Abstract: Nanotechnology is the most trendsetting innovation in the 21st century. In this new 

technology, industries are also developing new formulations combined with nanotechnology. In the 

‘Nanocentury’ nano and cosmetic are combined and developed cosmeceuticals like cream for 

wrinkling, hyperpigmentation, skin inelastic, and dehydration. We also know the history of cosmetics 

or their development from 4000 BCE to the 21st century. Such include also type of nanotechnology 

according to their particle size and uppermost use of bio cosmetics. 
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1. Introduction 

The most advanced technology is nanotechnology contemplated innovation in the 

twenty-first century, and it is also considered in the cosmetic industry [1]. Nanotechnology is 

a term made up of two words nano means dwarf, and technology means the science of craft. In 

this type of technology, particles range from 1 to 100nm [2]. 

Nanotechnology has been around since 1959 and has been used in several disciplines, 

including pharmaceutical, chemical composition, biology, and scientific knowledge. 

Nanotechnology is an opportunity to enhance delivery and targeting and produce new devices 

and new materials [3]. In nanotechnology,  nonmaterial’s are used; they are two types of 

techniques.  

1.1. Techniques from the top down. 

In nanotechnology, the term ‘top-bottom’ relates to the machining ’process’s the 

physical crushing of raw resources, as shown in figure 1.      

1.2. Bottom-up. 

This process is also called chemo-physical production. Here atoms are self-organized 

and approach to produce complex structures for better size and shape of the product, as shown 

in figure 2. 
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Figure1. Technique of top-down. 

 
Figure 2. Phase and process of bottom-up. 

On the need of cosmetics, they could classify as: 1. Skincare product, e.g., cleansing 

agent, moisturizer; 2. Face care products, e.g., face powder, lipsticks, mascara, face foundation; 

3. Haircare product, e.g., hair dye or color, hair gel, shampoo, hair spray; 4. Nail care product, 

e.g., paint remover; 5. Products with fragrance, e.g., Antiperspirants, skincare products, and 

fragrances, are all examples of colognes; 6. Fluoroscope light screening product, e.g., 

sunscreen. 

1.3. History of cosmetics. 

Cosmetic is widely used in the world. This is how Plautus, a Roman playwright, phrased 

it: “Without the paint (cosmetics), a lady is like bread without salt”. Cosmetics started from the 

Egyptians in 4000BCE; they applied lead ore and copper minerals on the face for definition 

and color. For eyes, they use kohl, burnt almonds, copper ore, ash, burnt almonds, etc. [4]. 

In 3000 BCE, in nails, Chinese used gum with gelatine, beeswax, and egg as nail paints. 

In 1500 BCE Japanese used rice powder for face whiting, and henna was used as a coloring 

agent. From 1200-1300 is called the middle age of cosmetics. At this time, Roman and England 

used hair colors, e.g., henna [5]. Manufacturing of cosmetics started in 1400-1600 BEC from 

Europe. European women use various types of products to lighten their skin complexion. AS 

we know, Queen Elizabeth knows for ‘The Mask of Youth’ is one well-known use of white 

lead. For hair paint and lightening from sun exposure of skin, they use a mixture of black sulfur 

alum and honey [6]. In the 19th & 20th century, the cosmetic industry developed with lots of 

new formulations and technology. In this time for face, powder use zinc oxide and replacing 

the older product with it because in the survey of older one lead and copper apply on the face, 
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they create toxicity and health problems including blamed for face tremors, paralysis in muscle 

even death also [7, 8].  

1.4. Definition and use of nanotechnology. 

Nanotechnology is a new type of technology study of forming macromolecules and 

atoms at the nanoscale. That is, structure, instruments, and systems are designed, manufactured, 

and characterized at a scale of 1 to 100nm. A nanometre globule, on the other hand, is 8000 

times thinner than the diameter of human hair. 

The chemical sciences have also found application in cosmetics, leading to the 

experimental use of ’nonmaterials’ in cosmetic formulation. According to studies, famous 

companies now use nanosized materials in their different products [9]. Since nanotechnology 

offers so many possibilities,  ‘’it’s a good idea to put it to use. Few cosmetics products are 

based on the mineral base material, and their action is shown on the base of particle size. As 

sunscreen products have zinc oxide, and titanium dioxide is used for UV filters. Their particle 

size range is 20 nm. The influx of applying nanotechnology standards in corrective assembling 

is extraordinary [10]. Estee Lauder (an enormous restorative maker) supposedly came into the 

‘nano corrective market’ in 2006 with the scope of items including the word” ‘Nanoparticles’ 

though L’Oreal is a global cosmetics company. The biggest restorative organization with a base 

camp in Paris, France, gave nearly 927 million dollars in 2011 to restorative and dermatological 

research, as well as concocted licenses in a few restorative items having nanomaterial’s [11, 

12]. A few uses of nanotechnology. But what might start the drive for such consideration and 

interests in utilizing nano-measured fixings in beautifying agents? Interesting properties and 

diminished creation cost could be potential reasons [13]. 

2. Type of nanotechnology used in cosmetics:  

2.1. Liposomes.  

Liposomes are bilayered vesicles with concentric layers of fluid; a lipid bilayer is used 

to encapsulate the volume. Common or manufactured phospholipids, which are for the most 

part viewed as protected items [14]. Liposomes’ lipid bilayer can interact with other bilayers, 

such as the cell film, to speed up the arrival of their substance, making them useful for 

corrective conveyance. They are suitable for restorative treatments due to their ease of 

preparation, improved absorption of active fixings by the skin, and a constant stock of 

specialists into the cells over a supported timeframe. Vesicles, other than liposomes, are being 

utilized nowadays that guarantee to additional upgrade the infiltration of substances across the 

skin, for example, transferases, niosomes, and ethosomes[15, 16]. The negative and positive 

factors of liposomes are shown in the table. 

Table 1. Positive and negative factors of Liposomes. 

Positive factor Negative factor 

Increased stability  High-cost effective  

Biodegradable and biocompatible Low solubility 

Site avoidance effect Inadequate stability 

Increased efficacy Drug spillage 

Reduced toxicity Occasionally, the reactions of oxidation and hydrolysis occur. 

Easy of penetration in skin layer Osmotically sensitive 
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2.2. Nanoemulsions.  

They are nano varying densities beads of one fluid trapped within that. Their systems 

which are amorphous construction can be modified depending on the technique for readiness. 

GRAS items are the sections used to evaluate their preparedness, what’s more, they are very 

safe to use. Their more modest corpuscle size gives multistorey security and superior 

appropriateness they’re also used to transport kinematic fixes increment the timeframe of the 

individual item significant lots [17]. The positive perspectives of nanoemulsions are shown in 

figure 3. 

 
Figure 3.  Positive perspectives of nanoemulsion. 

2.3. Nanocapsules.  

Nanocapsules are tiny particles consisting of a polymer materials container 

encompassing a watery or slick center. It’s been a while since tracked down that the utilization 

of Nanocapsules diminishes the entrance of UV channel octyl methoxycinnamate in pigskin 

when contrasted and traditional amalgam [18]. Strong they’re called lipid nanoparticles sleek 

beads of sterol that are strong warmth of the human psyche and balanced out by detersive. 

Polymers can protect the incorporated fixings against decay, utilized for the guarded 

conveyance of corrective specialists for more than a long period, and it has been discovered 

that improve the infiltration of zestful compounds through the provides a safety net layer. 

They’ve indeed been revealed to have Resin qualities, which were improved until an atomic 

sunscreen was fused and examined. When 3, 4, 5-trimethoxybenzoylchitin (a good UV barrier) 

was fused onto SLNs, it improved UV absorbance [18].  

 

2.4. Nanocrystals.  

They are totals containing a few hundred to several huge numbers of molecules that 

consolidate into a ‘bunch’ [19]. Normal sizes of these totals are somewhere in the range of they 

possess frequencies of 10 and 400 nm. Display corporal and substance movables in the vicinity 
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that of the mass firm and atoms. They permit protected and successful entry the skin is 

undamaged [20].  

2.5. Nanosilver and Nanogold.  

Corrective producers are tackling the upgraded antibacterial properties of nanosilver in 

the scope of utilizations [21]. Several manufacturers are already offering underarm 

antiperspirants assert that the silver in the product would provide bactericidal resistance lasting 

up to 24 hours [22, 23]. Submicron gold, sometimes termed as nanoparticles, is especially 

effective in sanitizing oral microbes and has been used in toothpaste [24, 25].  

2.6. Dendrimers.  

Dendrimers are endothermic nanoparticles, micellar nanocrystals with a specified, 

habitually extended even construction and a high thickness of useful end bunches at their 

fringes, measuring approximately 20 nm in size [26, 27]. They contain an enormous number 

of outer gatherings reasonable for multi-functionalization [28]. The Benefit of Dendrimers is 

shown in figure 4. 

 
Figure 4. The benefit of dendrimers. 

2.7. Cubosomes.  

Nanotubes are separable, micro, microstructure particles of the trans cubic coolant 

viscous liquid stage. The individual molds are together of fluid crystalline substance atoms of 

certain emulsifiers when mixed with liquid and a nanostructure at a fixed space. Nano sponges 

give a great crystalline structure, typically relate, and can exist at virtually any weaker level. 

They have excellent giving robustness and are outfitted for imparting amphiphilic atoms [29, 

30]. 

2.8. Solid lipid nanoparticles. 

A whimsical transporter framework, strong the lipoprotein nanomaterial (Ag - NPS) 

was created in 1991 as an alternative to the current lipoidal carriers such as emulsifier and 

transferosomes [31, 32]. 50 to 1000nm would be the average diameter of strong microspheres 

composed of triglycerides [33-36]. These are readied and by complicated glucosides 

combinations, filtered fatty substances, and waxes; fluid lipid is supplanted by strong lipid or 

a mix of strong lipid, which is strong done in various physiological and ambient temperatures 

balanced out by again thermoplastic [37-39]. Lipophilic, hydrophilic, and ineffectively water-

solvent dynamic fixings can be joined into SLNs, which comprise lipids that are both 
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physiologic and accessible [40, 41]. Biocompatible materials are used mixtures for planning 

SLN; harmfulness issues are stayed away from. Two guideline techniques for the readiness of 

SLNs are the towering pressing factor equalization technique and dampness strategy [42-44]. 

Controlled delivery and supported arrival of the dynamic fixings are conceivable; SLN, which 

has a drug-enhanced center, prompts a supported delivery Nanocapsules with a drug-advanced 

shell exhibits a burst discharge [45]. Because they are biodegradable and physiological, SLNs 

are widely used in organizational and pharmacological applications. Lipids with a low level of 

eagerness to assist [46-48]. SLNs have occlusive property, which can be utilized to increment 

the dampness of the skin. Scent definitions also have SLNs as they defer the scent's arrival 

throughout a longer timeframe and are appropriate for use in creams for the face, too [49]. They 

have a better strength combination when thought about liposomes since they are strong and 

portability is diminished of the dynamic particles, so the spillage from the transporter is 

forestalled [50]. 

2.9. Nanostructure lipid carriers (NLC). 

The second age of lipid nanoparticles is defined by nanostructure lipid transporters. 

[51]. NLC has grown, so the disadvantages related to SLN are a kind of SLN Survived. At 

body temperature, NLC is formed by mixing strong lipids with spatially contradicting fluid 

lipids, resulting in shapeless solids in the best proportion of 70: 30 up to 99.9: 0.1. [52]. NLC 

is predominantly of three sorts on the premise of which the design is created by the plan piece 

and creation boundaries, in particular, flawed sort, nebulous sort, and numerous sort [53]. The 

molecule size goes from 10 to 1000nm [54]. There is an expanded logical and business 

consideration due to the decreased risk of basic outcomes, NLC has performed well in recent 

years. [55]. NLC, when contrasted with SLN shows a higher medication stacking limit with 

regards to captured bioactive compounds on account of the contorted construction, which helps 

in making more space [56]. Different impediments of SLN like decreasing molecule focus and 

ejection of medication during capacity are tackled by the definition of NLC [57]. They are 

designed using biodegradable and physiological lipids with extremely low toxicity. [58]. NLC 

features a controlled medication conveyance profile, which is a biphasic drug delivery design 

in which the medicine is supplied in a burst first, then at a supported rate. [59]. They have 

various favorable highlights like expanded skin hydration because of their small size. Occlusive 

characteristics provide intimate contact with the stratum corneum, allowing for greater drug 

penetration into the skin. [60]. There is steady medication joining during stockpiling and an 

improved UV insurance framework with decreased results. In October of that year, Nano 

Repair Q10 cream and Nano Repair Q10 serum, both from Dr. Rimpler GmbH in Germany, 

were launched to the therapeutic market as the first products containing lipid nanoparticles. 

There are currently approximately 30 corrective items on the market, which include NLC [61, 

62]. 

3. Application of cosmeceuticals 

3.1. Uppermost use of nanocosmecuticals. 

Cosmeceuticals are the speediest segment of the confidential healthcare sector. A range 

of nanocosmecuticals has been used in nail, hair, lip, and pore care, along with skincare. [63].  
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3.2. Pores and skin wariness. 

Cosmeceuticals for pores and beauty products affect the texture and efficiency of the 

areas of skin through hyaluronic synthesis is enhanced through opposing the dangerous 

antioxidants that have an influence [64, 65]. Antioxidants improve the skin condition by 

retaining the fibroblast arrangement in the proper situation [66]. 

3.3. Haircare. 

Skincare products, conditioners, hair growth stimulants, color, and styling products are 

all examples of hair nano cosmeceutical products. [67]. The accelerated amount of lively 

ingredient in the hair capillary, shaft, and sebaceous glands are finished through essential 

residences and precise length of nanotubes [68]. Conditioning nano cosmeceuticals retailers 

have the purposive characteristic of supplying gentleness, luminosity, musky scent, and luster, 

and also decorate hair untwisting [69]. 

3.4. Lip salve. 

Lip salve merchandise in nano cosmeceuticals incorporates lipstick, lip medicine, lip 

shine, and lip volumizer. An assortment of nanoparticles can be combined into lip sparkle. 

Lipstick melts the lips by blocking trans epidermal water misfortune and forestalling the colors 

from emigrating from the spout and holding color for a long haul. Lip ample liposomes 

augment lip extent, hydrate and outline the lips, and smooth out wrinkles within the lip contour 

[70]. 

3.5. Nail care. 

Nail care biocosmetics-based nail bother commodity has more supremacy over 

conventional commodity. The nail enamel primarily based on biocosmetics has deserved, 

inclusive of progressed sturdiness, rapid dryness, sturdiness, chip intransigence, and ease of 

utility because of flexibility. A new technique, together with the combo of silver and metal 

oxide biocosmetics, has antibacterial activity. Homes for the eradication of scabies via lacquer 

polishes toenails because of fungal infections [71]. 

4. Conclusion 

Nanotechnology is viewed as the most encouraging what’s more, changing field. 

Nanotechnology has exploded in popularity during the past decade. In the field of dermatology, 

it is widely used and beneficial., pharmaceutical applications and beautifiers. Innovations and 

novel conveyance frameworks have been developed by researchers, which are now being 

utilized in the production of cosmeceuticals. With such many guaranteed conceivable outcomes 

of nanoparticles because of their enhanced qualities, the hurry to put them into practice, 

restorative readiness is on the expansion, and the market is now overwhelmed with so many 

‘nano-upgraded’ skin definitions. Liposomes, noisome, NLC, SLNs, gold nanoparticles, and 

nanoemulsions are instances of novel nanomedicines that are presently being used. what’s 

more, nanosomes in different cosmeceuticals. Clinical preliminaries are not needed to endorse 

cosmeceuticals, so the manufacturers appreciate the profit and try not to hold clinical 

preliminaries and long strategies. Finally, rigid laws ought to be forced on the guideline and 

security of cosmeceuticals and nanoparticles utilized in them. 
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