
JPSCR: Journal of Pharmaceutical Science and Clinical Research, 2023, 01, 63-77 

DOI: 10.20961/jpscr.v8i1.57675 

  

 

 
Narrative Review: Herbal Nanocosmetics for Anti Aging 

Prilyano Garcella, Triyadi Hendra Wijaya and Dhadhang Wahyu Kurniawan*  

Department of Pharmacy, Faculty of Health Sciences, Universitas Jenderal Soedirman, Jl. Dr. Soeparno, 

Purwokerto, Indonesia, 53122. 

*correspondence email: dhadhang.kurniawan@unsoed.ac.id  

Received 02 August 2022, Accepted 17 March 2023, Published 30 March 2023 

Abstract: Skin aging is a complex biological process caused by intrinsic and extrinsic factors. 

There are various approaches to preventing skin aging, one of which is using herbal 

nanocosmetics. This narrative review aims to determine the natural ingredients, type of 

nanoformulations, and its effects of herbal nanocosmetics to prevent skin aging. The method 

used in this study was searching for articles related to herbal nanocosmetics to avoid aging skin 

through Google Scholar, PubMed, and Science Direct with the keywords herbal plants, anti-

aging, herbal cosmetics, cosmetics, nanocosmetics, nanoformulations, nanoparticles, 

nanomaterials, and topical delivery. The inclusion criteria were research articles or review 

articles about herbal plants made into herbal nanocosmetics to prevent skin aging with the 

topical route of administration published between 2010-2021 in full text. The articles that have 

been obtained are then selected, reviewed, and analyzed. Herbal plants made into herbal 

nanocosmetics contain phenolic compounds for nanoformulations used, namely silver 

nanoparticles, solid lipid nanoparticles (SLN), nanostructured lipid carriers (NLC), 

nanoemulsions, liposomes, niosomes, ethosomes, and transfersomes. These nanocosmetics 

herbs affect skin aging, including UV protection, preventing wrinkles and dark spots, 

moisturizing and brightening the skin. The herbal nanocosmetics prevent the effects of skin 

aging through some mechanisms such as anti-oxidant, photoprotective agents, modulators of 

collagen or elastin synthesis, and inhibitors of melanin synthesis. 

Keywords: Anti aging; cosmetics; herbal nanocosmetics; herbal plants; nanotechnology  

1. Introduction 

Reaching old age or having the opportunity to live a long life is a hope for all human 

beings. According to the Indonesian Health Profile, in 2010, the percentage of the elderly 

population had reached 7.6%, and it is predicted that this figure will double to 15.77% in 2035. 

This increase occurs in line with the increasing age of life from 69.8 years in 2010 and is 

estimated to be 72.4 years in 2035 (Kemenkes RI, 2019). Thus, the increase will also improve 

the quality of human life, prolonging their life span.  

In addition, increasing age also has implications for skin aging, which is a biological 

process that involves a decrease in skin function. Among all the parts of the body, the skin is 

the most visible part, and aging of the skin directly impacts the well-being of the individual. 

The reality on the ground also shows that people think that skin beauty is an indicator of well-

being. The aging process of the skin is associated with signs of aging, including wrinkles, 
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sagging, age spots and, dryness, loss of elasticity in the skin, and the skin tends to become 

thinner (Shanbhag et al., 2019).  

Therefore, efforts are needed to prevent and inhibit the occurrence of skin aging, one of 

which is cosmetic products. Using cosmetic products is an option to avoid aging skin because 

it can improve skin texture and function (Souto et al., 2020). The addition of herbal plants in 

cosmetic products has become a popular trend among the public because it is believed that 

herbal plants can provide nutritional value to the skin with minimal risk of side effects (Ahmed 

et al., 2020).  

The trend of using cosmetics is currently quite lively in various countries, including 

Indonesia. This oncourages experts to continue developing cosmetic products to be used 

according to consumer needs. The technology used to formulate cosmetic products is also 

growing, one of which is nanotechnology. The nanotechnology approach in the cosmetic field 

can overcome limitations in conventional products, such as being easily absorbed by the skin, 

increasing the efficacy of better products, and providing long-lasting effects (Aziz et al., 2019). 

One example of a cosmetic product that is already on the market is Viterol A from DS 

Laboratories brand, which contains Gingko biloba extract, almond, lavender oil, and other 

natural ingredients formulated in nanosomes to reduce wrinkles and fine lines on the skin (Souto 

et al., 2020). 

Meanwhile, research by Mahdi et al., (2011) showed that 30% ethanol extract of 

Phyllanthus urinaria in nanoemulsion could produce good penetration when applied to the skin 

as anti-aging. Another study from Baitariza et al (2014) also showed that Oryza sativa extract 

with anti-oxidant content had greater anti-aging effectiveness when formulated in 

microemulsion than in ordinary emulsion. Based on the results of existing research shows that 

herbal plants modified using a nanotechnology approach produce better anti-aging activity than 

those only in the form of extracts. Therefore, in this study, researchers conducted a study on the 

anti-aging effect of herbal plants made into herbal nanocosmetics to prevent skin aging in the 

form of a narrative review.  

2. Material and Methods 

The method used in this study was searching for articles related to herbal nanocosmetics 

to prevent skin aging through Google Scholar, PubMed, and Science Direct. The keywords are 

herbal plants, anti aging, herbal cosmetics, cosmetics, nanocosmetics, nanoformulations, 

nanoparticles, nanomaterials, and topical delivery. The inclusion criteria were research articles 

or review articles about herbal plants made into herbal nanocosmetics to prevent skin aging 
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with the topical route of administration published between 2010-2021 in full text. The articles 

that have been obtained are then selected, reviewed, and analyzed. 

3. Results and Discussion 

3.1. Skin aging 

Skin aging is a complex biological process caused by intrinsic (chronological) and 

extrinsic factors (smoking, pollution, lifestyle, and UV exposure). These factors can cause 

changes in the structure and function of the skin, one of which is wrinkles. Wrinkles are one of 

the most visible signss of skin aging due to reduced collagen levels and the breakdown of 

collagen. During aging, collagen fibers are broken down by matrix metalloproteinase (MMPs), 

which can be induced by UV exposure. Skin aging results from the formation of reactive oxygen 

species (ROS) and the induction of MMPs leading to the accumulation of collagen fibers, 

thereby preventing normal collagen formation (Amer et al., 2021; Campa & Baron, 2018).  

In addition to a decrease in collagen fibers, aging skin can also lose its function as a strong 

and flexible barrier. As much as 80% of skin aging is thought to be caused by UV exposure, 

and overexposure significantly affects the appearance of aging skin (Baumann, 2018). Exposure 

to UV radiation can increase ROS and cause oxidative stress in skin tissue, which then causes 

the degradation of extracellular matrix (ECM) (Khare et al., 2019). ECM degradation is directly 

related to skin aging and is responsible for the increased activity of collagenase, elastase, and 

tyrosinase (Hwang et al., 2012).  

Activation of these three enzymes causes a decrease in elastin and collagen levels, 

resulting in the skin losing elasticity, and strength, and causing wrinkles (Hwang et al., 2012). 

In addition, exposure to UV radiation can also cause dark spots on the skin. Both intrinsic and 

extrinsic aging are affected by ROS-induced oxidative stress. Oxidative stress occurs when the 

body's supply of anti-oxidants is unmet. If left unchecked, ROS can increase skin pigmentation 

(Campa & Baron, 2018). 

3.2. Natural ingredients that have anti aging content 

Most natural ingredients for anti-aging contain phenolic compounds. These phenolic 

compounds are used for skin care products and cosmetics mainly based on their anti-oxidant 

activity (de Lima Cherubim et al., 2020). Natural ingredients that have anti aging content are 

shown in Table 1. 
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Table 1. Study outcome of herbal plants to prevent skin aging with the topical route of administration that published between 2010-2021. 

Natural 

ingredients 
Plant part 

used 
Active compound Test subject Study outcome References 

Marigolds 

(Tagetes erecta) 

Flower Syringic acid, β-amyrin In vitro 

 

T. erecta showed an effective inhibitory activity 

against hyaluronidase, elastase, and MMP-1 

enzymes that play a role in the process of wrinkling 

so that  T. erecta have a potential as anti wrinkle.    

(Maity et al., 2011) 

Sage 

(Salvia 

ofiicinalis) 

Leaf Glycosides, alkaloids, 

flavonoids, 

triterpenoids, saponins, 

dan phenolic 

compounds 

In vitro 

In vivo: swiss 

albino rat 

S. ofiicinalis can reduce the thickness of the 

epidermis and increase skin elasticity through the 

inhibitory activity of the enzymes collagenase, 

elastae, and hyaluronidase so as to slow down the 

formation of wrinkles. In addition, this plant also 

provides a protective effect on the skin against UV 

exposure.   

(Khare et al., 2019) 

Basil 

(Ocinum 

sanctum) 

Flower, 

stem, leaf 

Rosmarinic acid In vitro O. sanctum acts as an inhibitor of hyaluronidase 

and collagenase enzymes.   

(Chaiyana et al., 

2019) 

Rosmary 

(Rosmarinus 

officinalis) 

Flower, 

stem, leaf 

Phenolic acids, 

flavonoids (glycosides 

quercetin, luteolin), 

diterpenoid (carnosic 

acid, carnosol) 

In vitro The active ingredients of R. officinalis are able to 

inhibit the activity of elastae, collagenase, and 

tyrosinase enzymes in the skin aging process. 

(Salem et al., 2020) 

Patchouli 

(Pogostemon 

cablin) 

Leaf β-gurjunene, β-guaiene, 

β-patchoulene, α-

patchoulene, Δ-

patchoulene (terpenoids) 

In vivo: female 

kunming rat 

Hydrodestillation of dried P. cablin leaves 

produces an essential oil known as patchouli oil. 

Patchouli oil is able to inhibit the formation of 

wrinkles, reduce the decrease in skin elasticity, 

increase collagen content, and maintain the 

integrity of the skin structure exposed to UV 

radiation so that it is useful for preventing 

photoaging   

(Lin et al., 2014) 

Temu giring 

(Curcuma 

heyneana) 

Rhizome Curcumin, 

demethoxycurcumin, 

bis-demethoxycurcumin 

(curcuminoids) 

In vivo: male rat Temu giring provides a repair effect on damaged 

skin structures exposed to sunlight so as to prevent 

skin aging. 

(Kusumawati et al., 

2018) 

Tumeric 

(Curcuma 

longa) 

Rhizome Curcuminoids volunteers (usia 

25-30 tahun) 

The curcuminoid compounds present in the 

tumeric improve skin properties such as hydration 

and sebum content. 

(Kaur & Saraf, 2011) 
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Natural 

ingredients 
Plant part 

used 
Active compound Test subject Study outcome References 

Malacca 

(Phyllanthus 

emblica), 

sapodilla 

(Manilkara 

zapota) 

Fruit Galic acid In vitro Both plants showed anti-oxidant activity and 

inhibition of collagenase and elastase enzymes. M. 

zapota showed better collagenase and elastase 

enzymes inhibitory activity than P. emblica. 

(Pientaweeratch et 

al., 2016) 

Pegagan 

(Centella 

asiatica), 

Meum 

athamanticum, 

Aegopodium 

podagraria 

Herbs Flavonoids, phenolic 

compounds 

In vitro Of the three plants, A. podagraria had the best anti-

oxidant activity and inhibition of collagenase and 

elastase enzymes. Good anti-oxidant activity can 

prevent oxidative damage, thereby delaying skin 

aging.     

(Zofia et al., 2020) 

Rice plant 

(Oryza sativa) 

Seed Anthocyanin, γ-oryzanol volunteers (age 

24-56 years) 

The active ingredients contained in the purple seed 

rice plant can increase hydration of the skin so that 

the skin becomes more moist, reduces skin 

roughness, and increases skin elasticity. 

(Manosroi et al., 

2020) 

Oats 

(Avena sativa) 

Seed Flavonoids, phenol volunteers (age 

20-25 years) 

A. sativa also has the potential to increase skin 

hydration and collagen synthesis so that it can be 

usefull for anti aging skin. 

(Muhammad et al., 

2019) 

Tengguli 

(Cassia fistula) 

Flower Phenolic compounds 

(protocatecheuic acid, 

vanilic acid, chlorogenic 

acid, ferulic acid), 

flavonoids 

In vitro: skin 

fibroblast 

The tengguli flower significantly induces collagen 

synthesis, inhibits the collagenase enzyme, 

increases skin moisture through increasing 

hyaluronic acid synthesis, and reduces dark spots 

on the skin. 

(Limtrakul et al., 

2016) 

Avocado 

(Persea 

americana) 

Avocado 

peel 

Alkaloids, flavonoids, 

phenols, tannins, 

glycosides 

In vivo: male rat Avocado peel extract can increase hydration, 

collagen, and skin elasticity compared to the 

control group. 

(Lister et al., 2021) 
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Table 2. Study outcome of herbal nanocosmetics to prevent skin aging that published between 2010-2021. 

Herbal plants Active compound Test subject Nanoformulation Dosage form Study outcome References 
Achyrocline 

satureioides 

Quercetin, luteolin, 

3-O-methylquercetin 

(flavonoids) 

In vitro  Nanoemulsion Gel A. satureioides gel provides a protective effect on 

the skin against UVA/UVB radiation so as to 

prevent oxidative damage. 

(Balestrin et 

al., 2016) 

Meniran  

(Phyllanthus 

urinaria) 

Gallic acid, 

corilagin, geraniin, 

ellagic acid  

In vitro  Nanoemulsion Cream P. urinaria cream can neutralize ROS so as to 

prevent oxidative damage caused by UV radiation. 

(Mahdi et al., 

2011) 

Marigolds  

(Tagetes 

erecta) 

Quercetagetin 

(flavonoids) 

volunteers 

(usia 30-55 

tahun) 

Nanoemulsion Gel Gel containing marigold flower extract can increase 

hydration and reduce wrinkles on the skin.  

(Leelapornpisid 

et al., 2014) 

Orange  

(Citrus 

sinensis) 

Hesperidin In vitro, In 

vivo: female 

albino swiss 

rat 

NLC Cream The hesperidin compound in the cream can increase 

collagen and decrease elastin in UV-exposed skin, 

thereby preventing the formation of wrinkles.  

(Amer et al., 

2021) 

Galangal male  

(Alpinia 

zerumbet) 

Phenolic compounds In vitro NLC - A. zerumbet acts as an inhibitor of the hyaluronidase 

enzyme so as to prevent the appearance of wrinkles 

on the skin. 

(Noor et al., 

2020) 

Peaches  

(Prunus 

persica) 

Flavonoids In vitro, In 

vivo: male 

rat 

SLN  Cream P. persica cream can reduce the formation of 

wrinkles, increase collagen, prevent inhibition of 

elastin through inhibition of the activity of the 

enzymes collagenase, elastase, and tyrosinase.  

(Mostafa et al., 

2021) 

Rice plant 

(Oryza sativa) 

Ferulic acid, 

gamma-oryzanol, 

phytic acid 

volunteers 

(age 25-40 

years) 

Niosome Gel and 

cream 

Both creams and gels can improve the appearance of 

aging skin such as increasing hydration and 

thickness, brightening, and reducing skin hardness. 

(Manosroi et 

al., 2012) 

Centaurea 

pumilio 

Flavonoids, phenolic 

acid 

In vitro  Silver 

nanoparticle 

- C. pumilio has the ability to slow down the aging 

process and prevent the formation of dark spots 

through inhibition of the enzymes collagenase, 

elastase, and tyrosinase.  

(Mostafa et al., 

2019) 

Eucalyptus  

(Eucalyptus 

camaldulensis) 

Rutin In vitro Silver 

nanoparticle 

- E. camaldulensis showed an inhibitory activity 

against elastase and collagenase enzymes that play a 

role in the process of forming wrinkles. Thus, E. 

Camaldulensis has the potential as an anti wrinkle 

agent.     

(Radwan et al., 

2020) 

Tumeric  

(Curcuma 

longa) 

Curcuminoid volunteers 

(age 25-30 

years) 

Liposome, 

ethosome, 

transfersome 

Cream C. longa cream is useful for increasing skin 

hydration. C. longa loaded in transfersomes showed 

better activity than in ethosomes and liposomes.  

(Kaur & Saraf, 

2011) 



J Pharm Sci Clin Res, 2023, 01         69 

 

 

Table 3. Study outcome of herbal plants to prevention of skin aging with nanotechnology 

approach that published between 2010-2021. 

Nanoformulation Study outcome References 
Nanoemulsion Nanoemulsion containing the active ingredient A. 

satureioides can improve skin permeation.   

(Balestrin et al., 

2016) 

The size of the molecule and the high permeability of 

the active ingredients of P. urinaria make it difficult 

for the active ingredients to penetrate the skin. 

Nanoemulsion containing P. urinaria extract can 

increase the solubility.   

(Mahdi et al., 2011) 

T. erecta extract loaded in nanoemulsion can increase 

the permeation of the active ingredients in the skin 

layer, which was shown through in vitro studies using 

rat skin.  

(Leelapornpisid et 

al., 2014) 

Nanostructured 

lipid carriers (NLC)  

C. sinensis extract loaded in NLC showed film 

formation on the test medium. This film is related to 

the occlusive properties that cause the active 

ingredients to penetrate deeper into the skin skin layer.     

(Amer et al., 2021) 

Solid lipid 

nanoparticles 

(SLN) 

SLN containing the active ingredient P. persica 

showed good stability without causing irritation, 

thereby increasing the performance of the active 

ingredient.  

(Mostafa et al., 

2021) 

Niosome When the active ingredient of O. sativa was trapped in 

the niosomes, its chemical stability was increased 

more than the active ingredient which was not trapped 

in the niosomes. This causes the shelf life of the active 

ingredients to increase.   

(Manosroi et al., 

2012) 

Silver nanoparticle Silver nanoparticle carrying C. pumilio and E. 

camaldulensis extracts did not cause any toxicity so 

they were safe to use.      

(Mostafa et al., 2019; 

Radwan et al., 2020) 

Liposome, 

ethosome, 

transfersome 

Transfersomes showed better activity than ethosomes 

and liposomes. 

(Kaur & Saraf, 2011) 

Exposure to UV rays can cause skin disorders such as sunburn, damage to collagen and 

elastin, which causes wrinkles and damages skin elasticity, and causes thickening of the 

epidermis and hyperpigmentation. In addition to functioning as anti-oxidants, secondary 

metabolites can also function as photoprotective agents. Secondary metabolites can also inhibit 

the activity of elastase and collagenase enzymes and increase collagen production in fibroblast, 

thereby reducing damage due to UV exposure (Warsito & Kusumawati, 2019). This has also 

been shown by the natural ingredients listed in Table 1. 

Apart from wrinkles, hyperpigmentation is another sign of skin aging, caused by 

melanin's overexpression, which can also cause skin disorders. Melanin is a tyrosine derivate 

that is formed during oxidative stress reactions through the activity of the tyrosinase enzyme. 

Thus, melanin inhibitation can work through the inhibitation of the tyrosinase enzyme (Warsito 

& Kusumawati, 2019). This has also been shown by several natural ingredients listed in Table 

1. 
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These natural ingredients have the potential to reduce the effects of aging on the skin with 

anti aging mechanisms including anti-oxidants through free radical scavenging, providing skin 

protection against UV rays through anti-oxidant activity, inhibiting melanin production through 

tyrosinase, and various effects that lead to increased collagen synthesis or decreased collagen 

breakdown. Thus, these natural ingredients also have the potential to be used as active 

ingredients in cosmetic products to prevent skin aging.  

3.3. Prevention of skin aging with nanotechnology approach 

Some of the nanotechnology approaches obtained to prevent skin aging including 

nanoemulsion, nanostructured lipid carriers (NLC), solid lipid nanoparticles (SLN), niosome, 

silver nanoparticles, liposome, ethosome, and transfersome. The nanotechnology approach is 

shown in Table 3. 

3.3.1. Nanoemulsion 

Nanoemulsions are thermodynamically stable carrier systems with transparent 

appearance, formed from oil droplets stabilized by the combination of surfactants and co-

surfactants in aqueous dispersion. Balestrin et a.,l (2016), Leelapornpisid et al., (2014), dan 

Mahdi et a.,l (2011) showed that nanoemulsions could improve skin permeation. This increase 

in permeation is due to the small nanoemulsion size (<200 nm), which makes it easy to interact 

with the skin so that more active ingredients are delivered to the site of action (Otlatici et al., 

2019; Souto et al., 2020). 

3.3.2. Solid lipid nanoparticles and nanostructured lipid carriers 

Solid lipid nanoparticles (SLN) have particle sizes ranging from 50 to 1000 nm, where 

the core consists of a single solid lipid (Rahman et al., 2020). Most of the anti-oxidant molecules 

are inherently unstable and can be easily oxidized to form inactive compounds before reaching 

the workplace which makes them difficult to formulate in stable and appropriate cosmetic 

products (Mostafa et al., 2021). Based on Mostafa et al (2021) research, flavonoid compounds 

incorporated in SLN showed good stability without signs of irritation. This SLN carrier system 

is able to protect sensitive active ingredients so that the stability of the active ingredients is 

maintained and penetration is enhanced with a hydrating effect on the skin surface (Khezri et 

al., 2018; Mostafa et al., 2021).  

While nanostructured lipid carriers (NLC) consist of a mixture of solid and liquid lipids. 

This gives it the advantage of a higher active ingredient delivery capacity than SLN (Souto et 

al., 2020). Amer et al (2021) showed that NLC could increase the penetration of active 

ingredients. The increase in penetration is due to the occlusive nature formed from NLC so that 

the active ingredients can reach deeper layers of the skin (Amer et al., 2021).  
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3.3.3. Silver nanoparticles 

Silver nanoparticles are part of nanotechnology used in various fields because they have 

unique and interesting physicochemical properties. Based on the research of Mostafa et al 

(2019) dan Radwan et al (2020), herbal active ingredients contained in silver nanoparticles can 

reduce the effects of aging on the skin without causing signs of toxicity. Phenolic compounds 

identified in C. pumilio and E. camaldulensis play an important role in forming silver 

nanoparticles. This is because phenolic compouns act as reducing and stabilizing agents. So 

that during the formation of nanoparticles, bioactive compounds from plants interact with silver 

ions to produce new compounds to provide good activity (Mostafa et al., 2019; Radwan et al., 

2020). 

3.3.4. Liposome, niosome, transfersome and ethosome 

Liposomes are spherical nanoparticles composed of phospholipids and a cholesterol 

bilayer. Liposomes are known to have hydrophilic and lipophilic groups. The presence of this 

structure allows liposomes to incorporate lipophilic compounds into the lipid bilayer and 

hydrophilic compounds into the aqueous compartment. Because they have lipids similar to 

those of the epidermis, liposomes can reduce systemic absorption and increase the delivery of 

active ingredients to the dermal (Rahman et al., 2020).  

Niosomes are nonionic nanospheric carrier systems with an aqueous core surrounded by 

a nonionic amphiphilic lipid layer in the lamellar phase. Manosroi et al., (2012) showed that 

niosomes could increase the stability of the active ingredients of O. sativa. This stability 

strength increase is due to a lipid bilayer on the niosomes (Rameshk et al., 2018). Regarding 

structure, niosomes are almost similar to liposomes but have better penetration ability, better 

stability, and reduced toxicity, so that they can present more advantages over liposomes 

(Rahman et al., 2020). 

The limitation of liposomes that cannot penetrate the skin layer deeply gives rise to a new 

carrier system, transfersomes. Based on research by Kaur & Saraf (2011), transfersomes 

showed better activity in increasing skin hydration than liposomes and ethosomes. This increase 

in activity is due to the ultra-elastic nature of transfersomes which can deform to a high degree, 

thereby increasing the delivery of active ingredients to the deeper layers of the skin. In addition, 

the transfersome structure composed of phospholipids and single chain surfactants provides 

elasticity, making it suitable for topical use for skin care (Rahman et al., 2020). 

Ethosomes are lipid carrier systems with a single or multi-layered structure and are 

composed of water, phospholipids, and ethanol. This composition provides higher sorption 

efficiency on the ethosomes, thereby increasing the permeation of the active ingredients and 
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will be more efficiently delivered to the site of action. Despite the higher sorption efficiency, 

the alcohol composition of the ethosomes causes poor stability due to evaporation. Thus, the 

active ingredients contained in the ethosomes can be released after a while (Otlatici et al., 2019; 

Rahman et al., 2020). 

The nanotechnology approach as a carrier system can increase skin permeation resulting 

in a number of active ingredients more efficiently delivered to the skin. In addition, its large 

surface area provides the advantage of carrying more active ingredients and is less irritating and 

toxic. Thus, the nanotechnology approach is  effective and can potentially be used as a carrier 

system in preventing skin aging. 

3.3.5. Herbal nanocosmetics to prevent skin aging 

Herbal plants have been widely used in skincare and cosmetic products, one of which is 

anti aging products. The potential of herbs in skin care and prevention products can be through 

the pharmacological activity of the compounds in them. In addition to useful herbs, new 

technologies are also needed for delivery systems so that active ingredients can easily and 

quickly cross the skin, one of which is nanotechnology. Herbal plants made into herbal 

nanocosmetics to prevent skin aging are shown in the Table 2.  

Herbal compounds have been widely used for cosmetic products such as anti-aging 

products. There are various forms of cosmetic products used for anti-aging treatments including 

creams and gels. This semi-solid system is widely used for topical application in cosmetic 

products because of its ease when applied to the skin and is acceptable for long-term use, 

making it more preffered by consumers (Garcês et al., 2018). In addition, this semi-solid system 

remains stable during long storage periods making it suitable for transporting phenolic 

compounds that tend to be unstable in nature. These cosmetic products usually function as 

moisturizers, anti-oxidants, anti wrinkle agents, whitening agents, and skin supplements 

(vitamins) (Jadoon et al., 2015; Mostafa et al., 2021). 

In the development of cosmetic products, penetration into the skin layer is the basis of the 

active ingredient delivery system. Apart from skin penetration properties, the purpose of the 

active ingredient delivery system is also to increase the duration and stability and prevent 

unwanted effects (Otlatici et al., 2019). The nanotechnology used in the herbs in Table 2 has 

shown an increase in penetration so that several active ingredients are more efficiently delivered 

to the site of action. This increased penetration can help herbal nanocosmetics inhibit the 

production of elastase and collagenase. 

Elastase is an enzyme that degrades elastin, resulting in skin elasticity being maintained 

(Desmiaty et al., 2020). Meanwhile, collagenase is an enzyme that plays a role in extracellular 
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matrix remodeling, including the breakdown of collagen to maintain skin strength 

(Pientaweeratch et al., 2016). Elastin and collagen are the main structural components in the 

dermis. The herbal nanocosmetics in Table 2 also showed melanin's inhibitation through the 

enzyme tyrosinase. Melanin is a natural pigment located in the epidermis (Warsito & 

Kusumawati, 2019). 

Thus, through a nanotechnology approach, active ingredients can be delivered to the 

epidermis and dermis (Warsito & Kusumawati, 2019). In addition to increasing penetration, the 

nanotechnology used in these herbs can also improve stability and minimize unwanted effects 

such as irritation and toxicity. Herbal nanocosmetics are pretty effective in reducing the impact 

of aging on the skin and have the potential to be used as an alternative in preventing skin aging. 

However, the safety and toxicity of these herbal nanocosmetics still have to be further 

ascertained to their needs. An overview of the potential of herbal nanocosmetics aimed at 

scientific anti aging can be seen in the Figure 1. 

 

Figure 1. An overview of the potential of herbal nanocosmetics aimed at scientific anti aging. 

4. Conclusion 

The nanotechnology approach in herbal nanocosmetics to prevent skin aging can reduce 

the effects of aging on the skin. Types of nanoformulations commonly used to develop herbal 



J Pharm Sci Clin Res, 2023, 01         74 

 

 

nanocosmetics to prevent skin aging are inorganic carriers (silver), lipid and polymer 

nanocarriers (SLN, NLC, nanoemulsions, liposomes, niosomes, ethosomes, and transfersomes). 

The results of this narrative review can be used as a reference for further research that 

discusses herbal plants made herbal nanocosmetics to prevent skin aging. However, the 

literatures that thoroughly discuss the action of the nanoparticle carrier system in providing anti 

aging effects are limited so that the explanation of the effectiveness of this carrier system in 

delivering active ingredients to the site of action is not yet complete.  

Acknowledgement 

Not applicable 

Conflict of Interest 

All authors declared that there was no conflict of interest.  

References 

Ahmed, I. A., Mikail, M. A., Zamakshshari, N., and Abdullah, A. S. H. (2020). Natural Anti-

Aging Skincare: Role and Potential. Biogerontology, 21(3), 293–310. 

https://doi.org/10.1007/s10522-020-09865-z 

Amer, R. I., Ezzat, S. M., Aborehab, N. M., Ragab, M. F., Mohamed, D., Hashad, A., Attia, D., 

Salama, M. M., and El Bishbishy, M. H. (2021). Downregulation of MMP1 Expression 

Mediates the Anti-Aging Activity of Citrus sinensis Peel Extract Nanoformulation in UV 

Induced Photoaging in Mice. Biomedicine and Pharmacotherapy, 123, 111537. 

https://doi.org/10.1016/j.biopha.2021.111537 

Aziz, Z. A. A., Mohd-Nasir, H., Ahmad, A., Siti, S. H., Peng, W. L., Chuo, S. C., Khatoon, A., 

Umar, K., Yaqoob, A. A., and Mohamad Ibrahim, M. N. (2019). Role of Nanotechnology 

for Design and Development of Cosmeceutical: Application in Makeup and Skin Care. 

Frontiers in Chemistry, 7, 739. https://doi.org/10.3389/fchem.2019.00739 

Baitariza, A., Darijanto, S. T., Pamudji, J. S., and Fidrianny, I. (2014). Formulasi dan Evaluasi 

Mikroemulsi Antikerut Ekstrak Beras Hitam (Oryza sativa L.). Indonesian Journal of 

Pharmaceutical Science and Technology, 1(1), 18. 

Balestrin, L. A., Bidone, J., Bortolin, R. C., Moresco, K., Moreira, J. C., and Teixeira, H. F. 

(2016). Protective Effect of a Hydrogel Containing Achyrocline satureioides Extract-

loaded Nanoemulsion Against UV-Induced Skin Damage. Journal of Photochemistry and 

Photobiology B: Biology, 163, 269–276. https://doi.org/10.1016/j.jphotobiol.2016.08.039 

Baumann, L. (2018). How to Use Oral and Topical Cosmeceuticals to Prevent and Treat Skin 

Aging. Facial Plastic Surgery Clinics of North America, 26(4), 407–413. 

https://doi.org/10.1016/j.fsc.2018.06.002 

Campa, M., and Baron, E. (2018). Anti-Aging Effects of Select Botanicals: Scientific Evidence 

and Current Trends. Cosmetics, 5(3), 54. https://doi.org/10.3390/COSMETICS5030054 

Chaiyana, W., Anuchapreeda, S., Punyoyai, C., Neimkhum, W., Lee, K. H., Lin, W. C., Lue, 

S. C., Viernstein, H., and Mueller, M. (2019). Ocimum sanctum Linn. as a Natural Source 

of Skin Anti-Ageing Compounds. Industrial Crops and Products, 127, 217–224. 

https://doi.org/10.1016/j.indcrop.2018.10.081 

de Lima Cherubim, D. J., Buzanello Martins, C. V., Oliveira Fariña, L., and da Silva de Lucca, 

R. A. (2020). Polyphenols as Natural Anti-Oxidants in Cosmetics Applications. Journal 

of Cosmetic Dermatology, 19(1), 33–37. https://doi.org/10.1111/jocd.13093 

Desmiaty, Y., Saputri, F. C., Hanafi, M., Prastiwi, R., and Elya, B. (2020). Anti-Elastase, Anti-

Tyrosinase, and Anti-Oxidant of Rubus fraxinifolius Stem Methanolic Extract. 



J Pharm Sci Clin Res, 2023, 01         75 

 

 

Pharmacognosy Journal, 12(2), 271–275. 

Garcês, A., Amaral, M. H., Sousa Lobo, J. M., and Silva, A. C. (2018). Formulations Based on 

Solid Lipid Nanoparticles (SLN) and Nanostructured Lipid Carriers (NLC) for Cutaneous 

Use: A review. European Journal of Pharmaceutical Sciences, 112, 159–167. 

https://doi.org/10.1016/j.ejps.2017.11.023 

Hwang, I. S., Kim, J. E., Choi, S. Il, Lee, H. R., Lee, Y. J., Jang, M. J., Son, H. J., Lee, H. S., 

Oh, C. H., Kim, B. H., Lee, S. H., and Hwang, D. Y. (2012). UV Radiation-Induced Skin 

Aging in Hairless Mice is Effectively Prevented by Oral Intake of Sea Buckthorn 

(Hippophae rhamnoides L.) Fruit Blend for 6 Weeks through MMP Suppression and 

Increase of SOD Activity. International Journal of Molecular Medicine, 30(2), 392–400. 

https://doi.org/10.3892/ijmm.2012.1011 

Isaac, V., Chiari, B. G., Miglioli, K., Moreira, R., Oliveira, J. R. S., Salgado, H., Relkin, P., 

Corrêa, M. A., Salgado, A., and Ribeiro, H. M. (2012). Development of a Topical 

Formulation Containing S. lutea Extract: Stability, In Vitro Studies and Cutaneous 

Permeation. Journal of Applied Pharmaceutical Science, 2(8), 174–179. 

https://doi.org/10.7324/JAPS.2012.2830 

Jadoon, S., Karim, S., Asad, M. H. H. Bin, Akram, M. R., Kalsoom Khan, A., Malik, A., Chen, 

C., and Murtaza, G. (2015). Anti-Aging Potential of Phytoextract Loaded-Pharmaceutical 

Creams for Human Skin Cell Longetivity. Oxidative Medicine and Cellular Longevity, 

1–17. https://doi.org/10.1155/2015/709628 

Kasote, D. M., Katyare, S. S., Hegde, M. V., and Bae, H. (2015). Significance of Anti-Oxidant 

Potential of Plants and its Relevance to Therapeutic Applications. International Journal 

of Biological Sciences, 11(8), 982–991. https://doi.org/10.7150/ijbs.12096 

Kaur, C. D., and Saraf, S. (2011). Topical Vesicular Formulations of Curcuma longa Extract 

on Recuperating the Ultraviolet Radiation-Damaged Skin. Journal of Cosmetic 

Dermatology, 10(4), 260–265. https://doi.org/10.1111/j.1473-2165.2011.00586.x 

Kemenkes RI. (2019). Profil Kesehatan Indonesia Tahun 2018. Jakarta: Kementerian 

Kesehatan Republik Indonesia. 

Khare, R., Upmanyu, N., and Jha, M. (2019). Exploring the Potential Effect of Methanolic 

Extract of Salvia officinalis Against UV Exposed Skin Aging: In vivo and In vitro Model. 

Current Aging Science, 14(1), 46–55.  

Khezri, K., Saeedi, M., and Maleki Dizaj, S. (2018). Application of Nanoparticles in 

Percutaneous Delivery of Active Ingredients in Cosmetic Preparations. Biomedicine and 

Pharmacotherapy, 106, 1499–1505. https://doi.org/10.1016/j.biopha.2018.07.084 

Kusumawati, I., Kurniawan, K. O., Rullyansyah, S., Prijo, T. A., Widyowati, R., Ekowati, J., 

Hestianah, E. P., Maat, S., and Matsunami, K. (2018). Anti-Aging Properties of Curcuma 

heyneana Valeton & Zipj: A scientific Approach to its Use in Javanese Tradition. Journal 

of Ethnopharmacology, 225, 64–70. https://doi.org/10.1016/j.jep.2018.06.038 

Leelapornpisid, P., Kiattisin, K., Jantrawut, P., and Phrutivorapongkul, A. (2014). 

Nanoemulsion Loaded With Marigold Flower Extract (Tagetes erecta Linn) In Gel 

Preparation As Anti-Wrinkles Cosmeceutical. International Journal of Pharmacy and 

Pharmaceutical Sciences, 6(2), 231-236. 

Limtrakul, P., Yodkeeree, S., Thippraphan, P., Punfa, W., and Srisomboon, J. (2016). Anti-

Aging and Tyrosinase Inhibition Effects of Cassia fistula Flower Butanolic Extract. BMC 

Complementary and Alternative Medicine, 16(1), 1–9. https://doi.org/10.1186/s12906-

016-1484-3 

Lin, R. F., Feng, X. X., Li, C. W., Zhang, X. J., Yu, X. T., Zhou, J. Y., Zhang, X., Xie, Y. L., 

Su, Z. R., and Zhan, J. Y. X. (2014). Prevention of UV Radiation-Induced Cutaneous 

Photoaging in Mice by Topical Administration of Patchouli Oil. Journal of 

Ethnopharmacology, 154(2), 408–418. https://doi.org/10.1016/j.jep.2014.04.020 

Lister, I. N. E., Amiruddin, H. L., Fachrial, E., and Girsang, E. (2021). Anti-Aging 



J Pharm Sci Clin Res, 2023, 01         76 

 

 

Effectiveness of Avocado Peel Extract Ointment (Persea americana Mill.) Against 

Hydration, Collagen, and Elasticity Levels in Wistar Rat. Journal of Pharmaceutical 

Research International, 173–184. https://doi.org/10.9734/jpri/2021/v33i32b31760 

Mahdi, E. S., Noor, A. M., Sakeena, M. H., Abdullah, G. Z., Abdulkarim, M. F., and Sattar, M. 

A. (2011). Formulation and In Vitro Release Evaluation of Newly Synthesized Palm 

Kernel Oil Esters-Based Nanoemulsion Delivery System for 30% Ethanolic Dried Extract 

Derived from Local Phyllanthus Urinaria for Skin Anti-Aging. International Journal of 

Nanomedicine, 2499–2512. https://doi.org/10.2147/ijn.s22337 

Maity, N., Nema, N. K., Abedy, M. K., Sarkar, B. K., and Mukherjee, P. K. (2011). Exploring 

Tagetes erecta Linn Flower for the Elastase, Hyaluronidase and MMP-1 Inhibitory 

Activity. Journal of Ethnopharmacology, 137(3), 1300–1305. 

https://doi.org/10.1016/j.jep.2011.07.064 

Manosroi, A., Chutoprapat, R., Abe, M., Manosroi, W., and Manosroi, J. (2012). Anti-Aging 

Efficacy of Topical Formulations Containing Niosomes Entrapped with Rice Bran 

Bioactive Compounds. Pharmaceutical Biology, 50(2), 208–224. 

https://doi.org/10.3109/13880209.2011.596206 

Manosroi, J., Chankhampan, C., Kitdamrongtham, W., Zhang, J., Abe, M., Akihisa, T., 

Manosroi, W., and Manosroi, A. (2020). In Vivo Anti-Ageing Activity of Cream 

Containing Niosomes Loaded with Purple Glutinous Rice (Oryza sativa Linn.) Extract. 

International Journal of Cosmetic Science, 42(6), 622–631. 

https://doi.org/10.1111/ics.12658 

Mostafa, E., Fayed, M. A. A., Radwan, R. A., and Bakr, R. O. (2019). Centaurea pumilio L. 

Extract and Nanoparticles: A Candidate for Healthy Skin. Colloids and Surfaces B: 

Biointerfaces, 182, 110350. https://doi.org/10.1016/j.colsurfb.2019.110350 

Mostafa, E. S., Maher, A., Mostafa, D. A., Gad, S. S., Nawwar, M. A. M., and Swilam, N. 

(2021). A Unique Acylated Flavonol Glycoside from Prunus persica (L.) var. florida 

Prince: A New Solid Lipid Nanoparticle Cosmeceutical Formulation for skincare. 

Antioxidants, 10(3), 436. https://doi.org/10.3390/antiox10030436 

Muhammad, A., Akhtar, N., and Hameed, A. (2019). Phytochemical Profiling of Avena sativa 

for Phytoantioxidants Compounds with their Multidirectional Non-Invasive Investigation 

for Anti-Pigmenting and Facial Skin Fatiguing Effect with a stable Emulgel Formulation. 

Biomedical Research, 30(3), 456–464. 

Noor, S. U., Laksmitawati, D. R., and Sumaryono, W. (2020). In-Vitro Antihyaluronidase 

Activity and Physical Properties of Alpinia zerumbet Rhizome Extract-Loaded 

Nanostructured Lipid Carrier. Jurnal Ilmu Kefarmasian Indonesia, 18(1), 48–52. 

Otlatici, G., Yegen, G., Gungor, S., and Aksu, B. (2019). Overview on Nanotechnology Based 

Cosmeceuticals to Prevent Skin Aging. Istanbul Journal of Pharmacy, 48(2), 55–62. 

https://doi.org/10.5152/istanbuljpharm.2018.424278 

Pientaweeratch, S., Panapisal, V., and Tansirikongkol, A. (2016). Antioxidant, Anti-

collagenase and Anti-elastase Activities of Phyllanthus emblica, Manilkara zapota and 

silymarin: an in Vitro Comparative Study for Anti-aging Applications. Pharmaceutical 

Biology, 54(9), 1865–1872. https://doi.org/10.3109/13880209.2015.1133658 

Radwan, R. A., El-Sherif, Y. A., and Salama, M. M. (2020). A Novel Biochemical Study of 

Anti-Ageing Potential of Eucalyptus camaldulensis Bark Waste Standardized Extract and 

Silver Nanoparticles. Colloids and Surfaces B: Biointerfaces, 191, 111004. 

https://doi.org/10.1016/j.colsurfb.2020.111004 

Rahman, H. S., Othman, H. H., Hammadi, N. I., Yeap, S. K., Amin, K. M., Samad, N. A., and 

Alitheen, N. B. (2020). Novel Drug Delivery Systems for Loading of Natural Plant 

Extracts and their Biomedical Applications. International Journal of Nanomedicine, 

2439–2483. https://doi.org/10.2147/IJN.S227805 

Rameshk, M., Sharififar, F., Mehrabani, M., Pardakhty, A., Farsinejad, A., and Mehrabani, M. 



J Pharm Sci Clin Res, 2023, 01         77 

 

 

(2018). Proliferation and In Vitro Wound Healing Effects of the Microniosomes 

Containing Narcissus tazetta L. Bulb Extract on Primary Human Fibroblasts (HDFs). 

Journal of Pharmaceutical Sciences, 26(1), 31–42. https://doi.org/10.1007/s40199-018-

0211-7 

Salem, M. A., Radwan, R. A., Mostafa, E. S., Alseekh, S., Fernie, A. R., and Ezzat, S. M. 

(2020). Using an UPLC/MS-based Untargeted Metabolomics Approach for Assessing the 

Antioxidant Capacity and Antiaging Potential of Selected Herbs. RSC Advances, 10(52), 

31511–31524. https://doi.org/10.1039/d0ra06047j 

Shanbhag, S., Nayak, A., Narayan, R., and Nayak, Yogendra, U. (2019). Anti-aging and 

Sunscreens: Paradigm Shift in Cosmetics. Advanced Pharmaceutical Bulletin, 9(3), 348. 

Souto, E. B., Fernandes, A. R., Martins-Gomes, C., Coutinho, T. E., Durazzo, A., Lucarini, M., 

Souto, S. B., Silva, A. M., and Santini, A. (2020). Nanomaterials for Skin Delivery of 

Cosmeceuticals and Pharmaceuticals. Applied Sciences (Switzerland), 10(5). 

https://doi.org/10.3390/app10051594 

Warsito, M. F., and Kusumawati, I. (2019). The Impact of Herbal Products in the Prevention, 

Regeneration and Delay of Skin Aging. Reviews on Biomarker Studies in Aging and Anti-

Aging Research, 155-174. https://doi.org/10.1007/978-3-030-25650-0_9 

Zofia, N. Ł., Martyna, Z. D., Aleksandra, Z., and Tomasz, B. (2020). Comparison of the Anti-

aging and Protective Properties of Plants from the Apiaceae Family. Oxidative Medicine 

and Cellular Longevity, 2020. https://doi.org/10.1155/2020/5307614 

 © 2023 by the authors. Submitted for possible open access publication under the terms and 

conditions of the Creative Commons Attribution-ShareAlike 4.0 International (CC BY-SA 4.0) license 

(https://creativecommons.org/licenses/by-sa/4.0/). 

 

https://creativecommons.org/licenses/by-sa/4.0/

