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ABSTRACT 

The purpose of this study is described as being usual interest in silver 

nanoparticles, their origin, function, and toxicity in cosmetics. Numerous corrective 

products, such as lotion, hair products, cosmetics, and sunscreen, use nanotechnology 

and nanomaterials. Currently, nanomaterials are employed in the production of 

cosmetic goods, often as synthetics to provide security. A silver nanoparticle is a potent 

and versatile antimicrobial expert. This survey article examines the use of nano silver 

and provides a summary of recent activity in the area. 
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1. INTRODUCTION 

A nanoparticle is any substance that measures less than 100 nanometres in at 

least one dimension, and nanotechnology is the study of nanoparticles. Nanosized 

materials have been used in paints and cosmetic care products because they exhibit one 

of a variety of optical, warm, electrical, or maybe appealing qualities [1]. Around 12% of 

all nano particles used in beauty care products are silver nanoparticles [2]. 

Many people are contemplating the use of nanomaterials in surface-level 

products in various settings. Nanotechnology focuses on haptic qualities and durability 

for cosmetics. In addition to improving the feel of the restorative definition, nano zinc 

oxide and titanium dioxide also provide improved sun protection. Similar to nano silver, 

atom-scale silver has furthermore operated on an antibacterial range [3]. However, when 

nano silver is combined with superficial objects, there is a concern about the safety or 

harmfulness due to the nano size and resulting entry into or penetration through the 

skin. The poisonousness of these particles is not generally agreed upon by researchers. 

Conflicting examples and counter cases exist, and there is a lack of consensus among 

analysts on dermal health. These nanoparticles can surely enter the skin because of their 

small size and then go on to the various organs. They may damage DNA and biological 

structures, killing the organ [4]. However, a group of researchers from the University of 

California, Santa Barbara, confirmed that silver nanoparticles are flushed out of the 

circulatory system, considerably reducing their harmfulness [5]. Additionally, silver 

nanoparticles' ability to protect against skin infections such atopic dermatitis is 

described [6]. The explanation of the protective effects is still not fully understood. 

 Silver is said to be able to disrupt the bacterial cell wall. There are no secondary 

consequences on human welfare at a small and tolerable concentration of silver [7]. 

Silver nanoparticles' antibacterial qualities allow for their usage as ingredients in skin 
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care products and in the prevention of skin breakouts. As an example, silver 

nanoparticles with an antibacterial effect are also being used as additions to toothpastes 

and shampoos. According to Kim et al., silver nanoparticles prevent the growth of 

dermatophytes, making them an anticipated foe of infectious specialists [8] [9]. Due to 

its antibacterial, anti-flu, and tumour growth inhibitory effects, nano silver is also used 

in nutritional supplements. Additionally, it causes recipients to have poor skin and low 

blood counts [10]. Research has begun to make use of the peculiar and unique qualities 

of nanomaterials as a result of the advancement of nanoscience and innovation. 

According to studies using various nanoparticle types, they may have antibacterial and 

antifungal capabilities. In this way, silver nanoparticles have been widely concentrated. 

According to the literature, while silver nanoparticles' antimicrobial properties may be 

due to the presence of silver particles, it is also possible that they exhibit unanticipated 

effects that cannot be explained just by the presence of silver particles in an arrangement 

[11]. 

2. MECHANISM OF ACTION OF SILVER NANOPARTICLES 

In addition to adhering to the cell membrane, the silver nanoparticles also go 

inside the bacteria. The respiratory chain, cell division, and ultimately cell rot are the 

targets of the nanoparticles' optimal attack. The introduction of silver particles improves 

the bactericidal activity of the bacterial cells [12]. Escherichia coli, Bacillus subtilis, Vibria 

cholera, Pseudomonas aeruginosa, Syphillis typhus, and S. aureus are just a few of the 

unstoppable living things that silver nanoparticles may have an antibacterial effect on. 

the aureus [13, 14]. Likewise, J.S. completed more research. The results of Kim et a 

attempt.'s to dispel the link between free radical and the antibacterial movement 

revealed that free radical could be produced from the surface of silver nanoparticles and 

could be responsible for those particles' antimicrobial characteristics [15]. These 

nanoparticles were highly effective against the Candida species and the trichophyton 

mentagrophytes (like C. albicans, C. tropicolis, C. glabrata, C. parapsilosis, and C. 

krusei). Contagious cells suffer significant injury from silver nanoparticles that affect the 

structure of the parasite envelope [16, 17].  By damaging the cell mass of germs, silver 

nanoparticles destroy microorganisms [18] [19]. The size of the nanoparticles affects 

their capacity to effectively combat microbes. The smaller the molecule, the more 

effective they are [20]. Adequacy also fluctuates depending on the nanoparticles' 

preparedness plan. For instance, among silver nanoparticle arrangements, Ag NPs with 

alginate and a mean size of 7.6 nm exhibited the most antibacterial effect [21]. 

Additionally, silver has restorative qualities. When exposed to silver nanoparticles, 
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dermis cells' ability to repair themselves is enhanced, hastening the healing of wounds. 

This keeps scars from forming, leaving healed skin smooth [22]. 

3. SURFACE AREA OF NANOPARTICLES 

The increase in surface area of the molecule as its size decreases causes an 

increase in its reactivity [23]. Due to their smaller size, silver nanoparticles' antibacterial 

effectiveness increases significantly [24]. Okkyoung and Zhiqiang also provided 

comparison results in the study of nanoparticle surface area for their antimicrobial 

characteristics, suggesting that smaller particles with larger surface area to volume ratio 

had stronger antibacterial effects [25]. In contrast, Nano silver possesses repairing 

qualities and repairs skin tissue [26]. Ag NPs also has soothing qualities. Ag NPs had 

soothing effects and fundamentally advanced the healing mechanism, according to 

Nadworny et al. [27]. 

4. NANOPARTICLES-PENETRATE THROUGH THE SKIN? 

Concern has been raised about the possible penetration of nanomaterials via skin 

while using cosmetic products. Formulators of skin and hair products take reasonable 

precautions to ensure that the ingredients are delivered to authorised locations. The skin 

is semi-permeable by nature, therefore even nanoparticles won't be able to pass through 

it undetected. The precise conclusion of the concentrate is that nanoparticles used in 

modern restorative procedures do not penetrate human skin, even in circumstances when 

the skin is damaged [28]. S. Additionally, Kokura et al. demonstrated that Ag 

nanoparticles cannot penetrate human skin. Nevertheless, Ag nanoparticles on the skin 

surface may enter the skin if the human skin's ability to act as a barrier is compromised. 

Possibility exists that 0.2% to 2% of Ag nanoparticles might penetrate the skin (0.002 - 0.02 

ppm). Ag nanoparticles demonstrated no toxicity at these concentrations [29]. When 

nanoparticles (20 to 200 nm) approach faultless or partially dammed skin, they are unable 

to penetrate skin barriers and saturate to bring down layers, protecting them as 

cosmeceuticals [30]. While np larger than 40 nm could arrive at 5 to 8 m into the layer 

corneum, nanoparticles with a width under 10 nm could reach the layer corneum's 

deeper layer [31]. Chromium, silver, TiO2, and ZnO nanoparticles don't penetrate 

through the stratum corneum [32]. 

5. SILVER NANOPARTICLES IN COSMETICS 

In Sprague-Dawley animals, intense dermal poisoning concentrations on silver 

nanoparticle (SNP) gel definition (S-gel) demonstrated complete wellness for successful 

application. These findings unmistakably show that silver nanoparticles might provide a 
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safer alternative to conventional antibacterial agents as an efficient antimicrobial solution 

[33]. Some unusual tooth lotions for the delicate teeth's necks contain nanoscale calcium 

phosphate (apatite), which forms a thin covering similar to a typical tooth finish and is 

thus anticipated to lessen pain aversion. Nanoparticles of gold and silver are used in 

certain daily lotions to help the skin seem younger. Tiny, nanometre-thin colour particles 

may be found in make-up. Nano silver is included in both the GNS Nano-gistnanover 

TM Q10 Range and the Premium Makeup Line [2]. Cleansers, toothpastes, wet wipes, 

antiperspirants, lip products, and face and body foams all include nano silver [35]. 

6. SKIN CLEANSER 

Chemical cleanser that contains nano silver was shown to be effective in healing 

sun-damaged skin and skin irritation and was claimed to have bactericidal and fungicidal 

effects [36]. Significant restrictions are necessary to prevent the spread of contagious 

diseases with a high level of adequacy in a limited window of openness. The two 

boundaries were actually met by nano silver, which was discovered in concentrations of 

15 mg per litter and wash [19]. Experts have discovered that silver nanoparticles may also 

be used to eliminate yeasts, such as Candida glabrata and Candida albicans, which cause 

infections in the mouth and can then be used in dentifrices [37]. As a result, silver 

nanoparticles are used in veterinary, pharmaceutical, and natural products [38]. The nano 

silver skin gel is a superior option for treating contaminations on the skin of individuals 

who use alcohol since it contains several times less silver than silver sulfadiazine [39]. 

7. SILVER NANOPARTICLES FOR NANOTOXICOLOGY RESEARCH 

The antibacterial, fungicidal, and wound-healing capabilities of nano silver are 

now beyond dispute [19] [37]. These effects are mostly caused by a modest level of 

discharge of silver particles from the nanoparticle surface. In-depth studies have also 

shown that silver nanoparticles are safer than the same bulk accumulation of silver salts 

[40]. 

8. TOXICITY 

 Particle size is more relevant than silver nanoparticles' potential for damage, 

which is not commonly studied [41]. According to Dr. Emma Meredith, chief of logical 

and specialised administrations at the UK's corrective Toiletry and perfumery affiliation 

(CTPA), nanomaterials wouldn't be used on the surface if they were risky or dangerous 

in the same way as other components. This proves that nanoparticles do not enter the 

cutis to reach it [42]. When creating evidence of potential silver nano poisonousness, it is 

important to take into account various boundaries such as sizes, arrangement tactics, and 
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variety in evaluation procedures. The tests performed on numerous living things and in 

cell culture apparently did not yield a conclusive verdict on the poisonousness of silver 

nanoparticles [43] [44]. In any case, it is essential to focus on the intracellular mobility and 

ability of nanomaterials in order to create potent and secure nanoparticles that may be 

used as cosmeceuticals. 

9. CONCLUSION  

Based on the facts from this research, we assume that the silver nanoparticles are 

safe to use in cosmetic goods depending on the molecule size, as it appears that smaller 

particles are more toxic than larger ones. The precise role of free extremists in the 

antimicrobial movement of nanoparticles and the systems of antibacterial characteristics 

in the particles will likely require more investigation. Given that the full potential of nano 

silver hasn't been explored, [2] there aren't many informational resources available at this 

moment that include nano silver. In terms of aesthetic definition, the nano silver may be 

used as an anti-inflammatory, anti-dandruff, recuperating, and anti-terrifying agent. 

Further research on this topic will undoubtedly be important and beneficial in the future. 

However, more research is anticipated to examine the cytotoxicity of nanoparticles 

toward human cells prior to incorporating them into the products used in beauty care. In 

this way, more studies are anticipated to more easily comprehend the danger and safe 

application of silver nanoparticles in beauty care. 
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