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ABSTRACT

Skin aging is a biological process that involves a decline in skin function. 

Regarding prevention and inhibition of skin aging, use of cosmetic products is an 

option to avoid skin aging because it can improve texture and function of skin. 

Recently, development of a topical formulation of herbal nanocosmetics for anti-

aging has grown increasingly popular. This review is aimed to summarize and 

describe topical formulation of herbal nanocosmetics for anti-aging application. In 

addition, this review also shows several studies performed by researchers in 

development of topical formulation of herbal nanocosmetics for anti-aging. The 

data were collected from published journals in the range of 2011-2023. Study 

result showed that nanoemulsion, nanostructured lipid carriers (NLC), solid lipid 

nanoparticles (SLN), niosomes, liposomes, ethosomes, and transfersomes are 

nanotechnology methods used to prepare herbal nanocosmetics for anti-aging in 

the cream or gel dosage form. In conclusion, herbal nanocosmetics combine the 

benefits of herbal extracts with nanotechnology which can be used to enhance the 

effectiveness of natural ingredients for anti-aging effect.
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1.  Introduction

  

 Skin aging, a biological process that 

involves a decline in skin function, is 

affected by aging as a person becomes 

older. Because skin is the most noticeable 

component of the body, a person's 

wellbeing is directly impacted by skin 

aging (1). The aging process of the skin is 

associated with signs of aging, including 

wrinkles, sagging, age spots and, dryness, 

loss of elasticity in the skin, and the skin 

tends to become thinner (2-4). Regarding 

prevention and inhibition of skin aging, 

use of cosmetic products is an option to 

avoid skin aging because it can improve 

texture and function of skin (5, 6). 

Due to the public's perception that herbal 

plants may nourish the skin with a low 

risk of adverse effects, the use of them in 

cosmetic products has grown increasingly 

popular (7). Therefore, many studies were 

performed and developed on topical 

formulation of herbal cosmetics to 

prevent skin aging (8-12). 

 Recently, the use of nanotechnology 

in the cosmetic industry can overcome the 

drawbacks of conventional products, such 

as their propensity to be readily absorbed 

by the skin, to boost the performance of 

superior products, and to produce long-

lasting benefits (13). In addition, 

according to the findings of recent 

studies, nanotechnology-modified herbal 

plants have greater anti-aging action than 

those that are merely used as extracts (9). 

Development of a topical formulation of 

herbal nanocosmetics for anti-aging 

involves combining botanical extracts 

with nanotechnology to enhance their 

efficacy.

This review is aimed to summarize and 

describe topical formulation of herbal 

nanocosmetics for anti-aging application. 

In addition, this review also shows 

several studies performed by researchers 

in development of topical formulation of 

herbal nanocosmetics for anti-aging. 

2. Methodology

By using specific keywords “herbal 

nanocosmetics anti-aging formulation”, 

this review was prepared. Inclusions 

criteria (related to specific keywords) and 

exclusions criteria (opinions and 

unrelated topics) were also determined. 

Finally, journals published in 2011-2023 

were collected. 

2.1.  Skin aging and anti-aging       

              strategies

Figure 2 depicts the intricate process of 

skin aging, which is influenced by both 

internal and external influences. 

Hereditary, hormonal, and nutritional 

variables are among the internal causes 

that might lead to skin aging. The main 

extrinsic element that causes skin aging is 

sun exposure. Smoking, pollution, way of 

life, and UV exposure are additional 

environmental influences (1, 14). 

Wrinkles are one of the changes in the 

skin's structure and function that can 

result from these variables. 
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Figure 2. Mechanism of skin aging (15)

Due to decreased collagen levels and 

collagen breakdown, wrinkles are one of 

the most obvious indicators of aging skin 

(Figure 3) (8, 16). Aging skin can lose its 

ability to act as a robust and flexible 

barrier in addition to having fewer 

collagen fibers (17). Extracellular matrix 

(ECM) can degrade as a result of 

oxidative stress and increased ROS 

brought on by UV radiation exposure 

(18). Increased activity of tyrosinase, 

elastase, and collagenase is caused by 

ECM degradation, which is directly 

linked to aging skin (19). The activation 

of these three enzymes results in a drop in 

collagen and elastin levels, which 

weakens the skin and gives it wrinkles 

(19). 
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Figure 3. Illustration of skin aging process (a) and comparison of younger and older skin 

(b) (14, 20)

Skin aging can be stopped or slowed 

down in a variety of ways. These consist 

of using sunscreen, abstaining from 

tobacco, maintaining a nutritious diet, and 

obtaining adequate sleep (14). Nutrition is 

a popular preventive strategy for reducing 

or postponing the appearance of wrinkles 

in order to combat the effects of reactive 

oxygen species (ROS) (21). In addition to 

being beneficial for general health, eating 

a balanced diet can help prevent 

premature skin aging. Antioxidant-rich 

foods like tomatoes, dark leafy greens, 

and berries can help shield skin cells from 

harm brought on by free radicals. Nuts, 

seeds, and seafood are good sources of 

omega-3 fatty acids, which can also help 

keep skin plump and moisturized. Lastly, 

maintaining proper hydration throughout 

the day by consuming lots of water will 

assist keep skin cells hydrated and 

looking youthful (14). A few actions can 

be taken to lessen the appearance of 

premature skin aging. One is to shield 

yourself from the sun as much as you can. 

This entails staying away from tanning 

beds, using sunscreen with an SPF of 30 

or higher, and dressing protectively when
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going outside. Giving up smoking is 

another. Smoking raises the risk of skin 

cancer in addition to hastening the aging 

process. Ultimately, maintaining a healthy 

and youthful-looking complexion can 

also be aided by obtaining adequate sleep 

and controlling stress (14). Furthermore, 

using skin care products can help prevent 

premature aging of the skin. For products 

that assist increase the formation of 

collagen, brighten the skin, and enhance 

suppleness, look for substances like 

retinol, hyaluronic acid, niacinamide, or 

vitamin C (14). 

2.2.     Herbal nanocosmetics

Herbal nanocosmetics are a cutting-edge 

approach to skincare that combine 

cutting-edge nanotechnology with 

traditional herbal medicines to create 

cosmetics that are both more potent and 

maybe safer. For their numerous skincare 

benefits, herbal extracts made from 

plants, flowers, roots, and fruits are 

utilized (22).  These herbal extracts are 

encapsulated using nanotechnology. To 

improve the stability and skin penetration 

of these herbal components, a variety of 

nanoparticle forms are employed, 

including liposomes, nanoemulsions, and 

solid lipid nanoparticles (23, 24). The 

depiction of herbal-loaded nanoparticles 

is shown in Figure 4.

Figure 4. Illustration of herbal loaded nanoparticles (25)

Herbal nanocosmetics' advantages a) 

Improved penetration: By allowing herbal 

extracts to enter the skin's layers more 

deeply, nanoparticles increase the 

extracts' bioavailability and effectiveness. 

b) Stability and shelf life: Encapsulation 

prolongs the shelf life and ensures 

stability of the herbal ingredients by 

shielding them from deterioration. c) 

Targeted delivery: To ensure targeted and 

sustained administration, nanoparticles 

can be engineered to release the herbal 

actives at particular skin layers or 

gradually (26). 

Herbal plants are commonly used in 

skincare and cosmetic goods, including 

anti-aging products. Because the 

constituent molecules of herbs contain 

pharmacological activity, they can be 

employed as ingredients in skin care and 

preventative products (1). Several plants 

have been used to cure wrinkles. Wild 

Carrot (Daucus carota), Aloe (Aloe vera), 

Japanese red pine (Pinus densiflors), 

Cucumber (Curcumis sativum), Wheat 

(Triticum sativum), Rosemary 

(Rosmarinus officinalis), Coriander 

(Coriandrum sativum), and Sweet orange 

(Citrus sinensis) are examples of plants 

that are commonly used in cooking. 

Because of their metabolites, these plants 

have promise anti-wrinkle qualities. 
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Among these characteristics are their 

ability to scavenge free radicals, boost the 

dermal synthesis of collagen fibers, and 

reduce the expression of matrix 

metalloproteinase and/or collagenase (8). 

In addition to beneficial herbs, new 

technologies—including 

nanotechnology—are needed for delivery 

systems that allow active ingredients to 

quickly and easily pass through the skin. 

The field of nanotechnology is a valuable 

endeavor that involves the production and 

application of innovative, controlled non-

metric particles to address issues related 

to health and appearance. As a result of its 

extremely advantageous qualities, it finds 

extensive use in numerous industries, 

such as the pharmaceutical and cosmetics 

sectors (8).

Active compounds can be supplied to the 

epidermis and dermis using a 

nanotechnology strategy (27). These 

herbs' usage of nanotechnology can 

improve stability, decrease toxicity and 

pain, and increase permeation altogether. 

Herbal nanocosmetics significantly 

minimize the symptoms of aging on the 

skin, making them a viable alternative to 

synthetic cosmetics in the treatment of 

skin aging. To properly ascertain the 

toxicity and safety of these herbal 

nanocosmetics, more investigation is 

necessary (1).

2.3. Studies on topical herbal 

            nanocosmetics for anti-aging

In order to create safer and more effective 

formulations, ongoing research attempts 

to optimize nanocarriers, investigate 

innovative herbal extracts, and enhance 

knowledge of the interactions between 

nanoparticles and skin. Some of the 

nanotechnology techniques used to slow 

down skin aging include niosomes, 

liposomes, ethosomes, transfersomes, 

solid lipid nanoparticles (SLN), 

nanoemulsion, and nanostructured lipid 

carriers (NLC). Topical formulations of 

herbal nanocosmetics are typically 

administered in the form of creams or 

gels. Table 1 includes a collection of 

studies on the topical formulation of 

herbal nanocosmetics for anti-aging. 
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Table 1. Studies on topical formulation of herbal nanocosmetics for anti-aging.

Topical Dosage 

Form

Nanoformulation Herbal Plants Active 

Compound

References

Cream

Nanoemulsion Phyllanthus 

urinaria

Gallic acid, 

corilagin, 

geraniin, ellagic 

acid 

(9)

Nanoemulsion Macadamia 

integrifolia

oleic  acid,  

palmitic  acid,  

palmitoleic

acid,  linoleic 

acid, sterol 

compounds and  

also  vitamin

E  groups  

(tocopherol  and  

tocotrienol)

(28)

Liposome, 

ethosome, 

transfersome

Curcuma longa Curcuminoid (29) 

Niosome Oryza sativa Ferulic acid, 

gamma-oryzanol, 

phytic acid

(10)

NLC Citrus sinensis Hesperidin (8)

SLN Prunus persica Flavonoids (30)

Gel

Niosome Oryza sativa Ferulic acid, 

gamma-oryzanol, 

phytic acid

(10)

Niosome Caesalpinia 

sappan L.

Gallic acid (31)

Nanoemulsion Achyrocline 

satureioides

Quercetin, 

luteolin, 3-O-

methylquercetin 

(flavonoids)

(12)

Nanoemulsion Tagetes erecta Quercetagetin 

(flavonoids) 

(11)



116

P. Husni et al / Indo J Pharm 6 (2024) 105-118

The development of herbal 

nanocosmetics faces a number of 

difficulties, including formulation 

stability, safety, compatibility, and 

regulatory compliance. It can be difficult 

to create stable formulations that preserve 

the integrity of both herbal extracts and 

nanoparticles. Furthermore, it's critical to 

guarantee that nanoparticles are safe and 

compatible with skin and herbal extracts. 

In addition, strict adherence to criteria is 

necessary to achieve regulatory standards 

for cosmetics utilizing nanotechnology 

and herbal constituents.

3. Conclusion 

The advantages of herbal extracts are 

combined with nanotechnology in herbal 

nanocosmetics, which can be utilized to 

increase the potency of natural 

compounds for anti-aging effects. Herbal 

nanocosmetics are often formulated as 

creams or gels for topical use. 
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