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ABSTRACT 

This review conducted to compare the difference of the formulation of nanoemulsion cosmetics by plant extracts between Centella asiatica, seed oil from 
Rubus idaeus, Phyllanthus urinaria, Garcinia mangostana L., Vellozia sauamata, and Cordyceps militaris extract. Materials and methods was taken from 
several literature in valid databases that focuses on current status of the formulation of nanoemulsion and its characteristics, nanoemulsion cosmetics, 
and formulation of nanoemulsion cosmetics that are made by plant extract as the active ingredient. Comparison of the formulas above can be seen from 
various aspects. Referring to each article, 4 out of 6 formulas use high energy techniques and the rest use low energy techniques. Formula 1, 3, 6 use high 
energy technique with high pressure homogenization, and formula 4 uses ultrasonication, which is still a high energy technique. Formulas 2 and 5 use 
low energy techniques, namely formula 2 using Phase Inversion Composition (PIC) and formula 5 using Phase Inversion Temperature (PIT). High-
Pressure Homogenizer (HPH) is the most widely used for the manufacture of nanoemulsions. In terms of formula, the use of components such as 
surfactant, cosurfactant, oil phase, and water phase is also different from the 6 formulas presented. Even though all of the six formulas are different, the 
active ingredients in the form of nanoemulsions need to be tested until finally the goal of the cosmetic product is achieved. 
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INTRODUCTION 

In today's era, the use of nanotechnology is one of the important 
tools in drug manufacturers, especially nanoemulsions which are 
used in drug delivery systems and for drug that are difficult to 
dissolve in water [1]. Nanoemulsion is a carrier system that has 
convincing potential in solving the problem of delivery of drugs, 
pesticides or other biological substances and has been widely 
studied and used. The emulsion itself consists of two or more 
immiscible liquids in which small droplets of the liquid are 
dispersed in a continuous phase and have interface boundaries and 
are a colloid system. From several sources it is said that the droplet 
size is around 100-500 nm [2]. The nanoemulsion spheres are 
homogeneous, isotropic, and thermodynamically unstable colloid 
systems of two immiscible liquids where one of the liquids is 
dispersed against the other liquid with nano-scale droplets [3]. The 
carrier is in the form of solid spheres where its surface is lipophilic 
and amorphous with a negative charge [4]. This emulsion system 
has a wide and stable interfacial area, and can also protect the 
product from adverse environmental conditions [5]. It is very rare to 
find nanoemulsions containing non-synthetic surfactants, most of 
them use synthetic surfactants [6]. 

The method used in the preparation of this nanoemulsion is the 
direct emulsification method or the titration method and its 
preparation is quite simple by simply mixing water, oil, cosurfactant, 
and surfactant according to their respective functions, using mild 
agitation. Because nanoemulsions are formed directly/ 
spontaneously, it is recommended not to be too critical in the mixing 
process. Although this nano-emulsification is spontaneous, to 
achieve the required balance of this system and the diving process is 
also small. There are several methods that can be used in the 
emulsification process, namely using high energy emulsification 
methods including ultrasonication, high-pressure homogenizers, 
and microfluidizer or low energy emulsification [7]. 

There are 3 types of nanoemulsions based on their composition:  

1. Oil-in-water nanoemulsion in which oil droplets are dispersed in 
a continuous phase of water 

2. Water-in-oil nanoemulsion in which water droplets are 
dispersed in an oil continuous phase 

3. Bicontinuous nanoemulsion is a nanoemulsion system of water 
and oil interdissociated in the system 

Currently, in pharmaceutical nanoemulsion, nanoemulsion type 
W/O is more popular than W/O because O/W nanoemulsion is 
easier to wash, compatible with water, safer and more widely used 
in drug delivery systems [8]. 

The following is the structure of a water-in-oil and oil-in-water 
emulsion: 

 

 

Note: Adapted from Ashaolu, 2021. 

Fig. 1: Structure of Emulsion O/W and W/O. Nanoemulsion is a 
system that is immiscible that consists of water and oil, and can 

be performed in a single phase by surfactants and co-
surfactants or other emulsifiers. This system also has high 

thermodynamics and stability [9] 

 

The stability of the interfaces of the three types depends on the correct 
combination of surfactants or co-surfactants. The main difference 
between emulsion and nanoemulsion is its formed, exhibit good 
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kinetic stability, but are thermodynamically unstable and can readily 
form separate phases. Another important thing that makes the 
difference is in terms of appearance, where the emulsion is a bit 
cloudy while the nanoemulsion is clear. The emulsion requires a lot of 
energy in its manufacture while the nanoemulsion does not [4]. 

This emulsion system has been widely applied in various industrial 
sectors, such as the food, cosmetics, and pharmaceutical industries. 
In the cosmetic field, nanoemulsions are used as lotions, creams and 
moisturizers. In this delivery system, the active constituents can be 
easily absorbed so that they can provide the effective action based 
on its characteristic properties with a small size of the droplet and 
ability to reduce the water loss from the skin. In this nanoemulsion 
technique, cosmetic formulations are expected to produce rapid 
penetration of the active ingredients against the skin due to the large 
surface area of the droplets. Even skin with a rough surface, it is 
proven that using nanoemulsion can still be penetrated properly. In 
this nanoemulsion formulation only requires a smaller amount of 
surfactant. For example, the surfactant needed for microemulsion is 
around 20-25% but only 5-10% of the surfactant is sufficient for 
nanoemulsion [10]. 

At this time, there has been a lot of research and interest in cosmetic 
formulations containing antioxidant active ingredients from natural 
ingredients. Polyphenols and flavonoids are compounds that are 
being studied for their antioxidant properties in plant extracts. 
Nanoformulation techniques containing plant extracts are an 
alternative for topical cosmetics [11]. Examples of plant extracts that 
can be used as cosmetics with nanoformulations include Centella 
asiatica extract, seed oil from Rubus idaeus, and Phyllanthus urinaria 
extract.  

The advantages and disadvantages of nanoemulsion cosmetics-
Nanoemulsions consist of very good oil-in-water dispersion and also 
the diameter of the droplets is small, less than 100 nm. When 
compared to others, for example microemulsions, it is metastable 
and naturally very brittle. Nanoemulsions can quickly penetrate the 
skin because they have good sensory properties with good 
penetration, and biophysical properties that have good hydration 
capacity. Many products have been produced from this 
nanoemulsion technique, such as clear gels such as crystals with 
different rheological properties, transparent milks, lotions, and 
water-like fluids. In addition, its manufacture requires only a small 
amount of energy [10]. Cosmetic products made with this 
nanoemulsion do not cause flocculants, creaming agents, 
coalescence, and no sediment, so it can be said to be better than 
other emulsion techniques in the manufacture of cosmetics [9]. In 
addition, in terms of cosmetic appearance, this nanoemulsion looks 
more glossy on the skin and the infiltration has also increased [12]. 

This nanoemulsion system has been widely applied due to its 
properties, purity, simplicity and ability to increase drug 
bioavailability and sterilization through filtration of the dissolved 
drug. But besides the advantages possessed by nanoemulsions, there 
are also many sources who say that nanoemulsions with r<100 nm 
are thermodynamically unstable and cause damage to the system 
with respect to various instability mechanisms in it. The small size of 
the nanoemulsion can also cause irreversible instability as a result of 
the Ostwald ripening or coalescence mechanism. When small 
droplets are dissolved in larger particles, it can affect the change in 
the radius of the drop to decrease [10]. 

This review conducted to compare the difference of the formulation 
of nanoemulsion cosmetics by plant extracts between Centella 
asiatica, seed oil from Rubus idaeus, Phyllanthus urinaria, Garcinia 
mangostana L., Vellozia sauamata, and Cordyceps militaris extract. 
From the six formulas, we will see the different aspects, and which 
one is the best formula that is suitable and worthy to become 
natural nanoemulsion cosmetics to be used by people as cosmetics. 

MATERIALS AND METHODS 

This review is based on the literature obtained from Scopus, 
Pubmed and Google Scholar using the keywords “nanoemulsion”, 
“nanoemulsion cosmetics, and “nanoemulsion cosmetics from plant 
extracts”. The database is limited to obtain the specific topic in 
comparison between formulation of nanoemulsion cosmetic with 

Centella asiatica, seed oil from Rubus idaeus, Phyllanthus urinaria, 
Phyllanthus urinaria, Garcinia mangostana L., Vellozia sauamata, and 
Cordyceps militaris extract. The literature that we used in this review 
is written from 2011-2020. 

RESULTS  

1. Manufacturing of cosmetic nanoemulsion 

a. Formulation 

Cosmetics can be seen by their properties based on their ability to 
provide active ingredients and also based on their textural 
properties. This nanoemulsion in topical form on the skin exhibits 
higher performance and bioavailability because it provides a 
uniform formation of a thin lipid film [13]. Formulating this cosmetic 
has many important variables, for example the choice of emollient 
excipient needs attention in its physicochemical properties because 
it will affect dispersion, final sensory properties, and oleosity [14]. 
There are some elements that need to be considered in the 
manufacture of nanoemulsions, including the type of components, 
the amount of components in the system, the emulsification process, 
and the conditions [15]. The main components in nanoemulsions are 
oils, surfactants, cosurfactants, active ingredients, and the water 
phase (can be preservatives, viscosity, pH, and penetration 
enhancing agents, buffer salts) [16]. However, it is also mentioned in 
another article that the components of nanoemulsion are oil, water, 
and surfactants [17].  

Oils 

Functions in dissolving hydrophobic materials and as an [16]. Oil 
phases that can be used in nanoemulsions, for example, are essential 
oils, free fatty acids, and others with non-polar molecular properties. 
The physical and chemical properties (viscosity, water solubility, 
density, polarity, refractive index, and interfacial tension) of the oil 
phase have an influence on the stability, formation, and 
characteristics of nanoemulsions [18]. 

Surfactants 

Function in stabilizing nanoemulsions and reducing droplet size. 
These surfactants can be used singly or in combination. Non-ionic 
surfactants are preferred in cosmetic manufacturing because of their 
effective reduction of interface stress and avoidance of skin 
irritation [16]. The addition of surfactants will reduce the interfacial 
tension. When the oil phase and water phase are mixed, a temporary 
emulsion will be formed and due to coalescence of the dispersed 
granules, the mixture will separate into two phases [18]. Mixed 
surfactants can also be used to improve stability in nanoemulsions 
due to the broad-chain length distribution [19]. 

Cosurfactants 

Used in classic emulsions and cosmetic products. One type of 
surfactant is polyols. As for examples, namely Glycerin, propylene 
glycol, PEG300, PEG400, poloxamer [16]. 

Water phase 

Important in nanoemulsion stability [16]. In the aqueous phase, 
water can be mixed with other polar molecules. The aqueous phase 
also determines the formulation, stability and physicochemical 
quality of the nanoemulsion which is determined by pH, ionic 
strength, polarity, density, rheology, refractive index, interfacial 
tension, and phase behavior of the aqueous phase, which depends 
on the concentration of the components used. and their types [18]. 

Active ingredients 

The active ingredients used for cosmetics aim to change the 
physiology of skin cells that make them healthier [20] and also 
improve or protect the appearance of the human body [21]. 
Nanoemulsions are intended in cosmetics for optimal delivery of 
active ingredients to the skin [22]. Herbs that can be used are those 
that have active ingredients with the specific purpose and function 
of the cosmetic itself. Herbal active ingredients derived from these 
plants need standardization of raw materials, free from 
contaminants (microbes, insecticides, heavy metals, etc.), no 
abnormalities in color, odor, and signs of decomposition [23]. 
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b. Method 

The method that can be used in the manufacture of cosmetic 
nanoemulsions is the high-energy and low-energy mechanical 
dispersion methods [16]. The method using high energy has an 
emulsification method including ultrasonication, high-pressure 
homogenizer (HPH), microfluidization and membrane 
emulsification. The low energy method has emulsification methods 
including phase inversion temperature (PIT), phase inversion 
composition (PIC) and solvent diffusion [15]. 

Methods of preparation 

1. High-energy 

The manufacture of nanoemulsions with this high energy technique 
uses devices to supply energy to increase the water/oil interface 
which then produces submicron droplets (mechanical energy breaks 
the droplets into smaller ones) [24]. 

a) High pressure homogenization or also known as HPH is a 
manufacturing method to produce nanoemulsions with submicron 
size by combining hydraulic shear, cavitation, and turbulence. This 
size is controlled by the application of pressure and the number of 
homogenization cycles of each stage. The smaller size is also 
affected by the homogenization temperature [16]. HPH is the most 
widely used for the manufacture of nanoemulsions. The result of 
the particle size of the nanoemulsion is very low, reaching 1 nm 
[25]. 

b) Microfluidization uses a microfluidizer device in which the 
coarse emulsion will be forced through a small channel with a 

certain configuration under the influence of high pressure injection 
until the impingement area is then produced fine particles [16]. 

c) Ultrasonication has the principle of the cavitation method. To 
destroy coarse emulsions using a probe that emits ultrasonic waves. 
Time variation, energy input, oil and surfactant concentration ratio 
control, can control droplet size [16]. 

2. Low-energy 

The manufacture of nanoemulsions with this low energy technique 
without using any device or energy, the manufacture is through 
spontaneous emulsification. This technique relies on the chemical 
energy present in the system components [24]. 

a) Phase inversion temperature or also known as PIT has the 
principle of cooling method. PIT is carried out by mixing together oil, 
water, and surfactants at room temperature and an O/W emulsion is 
produced. Heat is carried out gradually then this nonionic surfactant 
becomes lipophilic and mixed in the oil phase [16]. 

b) Phase inversion composition or also known as PIC has the 
principle of dilution method. PIC is carried out by adding water and 
continuously stirring in a mixture of surfactants and oil. PIC has 
limitations that require titration [16]. 

Spontaneous emulsification has the principle of dispersion and 
condensation method. It was carried out by diluting the o/w 
microemulsion with water, which then the cosurfactant diffused along 
the water continuous phase until it reached a nanoemulsion (which is 
thermodynamically unstable). After that, the water-soluble compound is 
rapidly diffused from the dispersed phase to the continuous phase [16]. 

  

 

Note. Adapted from Kumar et al., 2019. 

Fig. 2: High energy methods: a) high-pressure homogenization; b) microfluidization; c) ultrasonication [5] 

 

 

Note. Adapted from Kumar et al., 2019. 

Fig. 3: Low energy methods: a) phase inversion techniques; b) self emulsifications techniques [5] 

 

2. Comparison of nanoemulsion cosmetic formulations 

a. Formulation 1 (Lotion containing Centella asiatica Extract as 
anti-photoaging) 

The ingredients for this formula are ethanolic extract of Centella 
asiatica as the active ingredient, olive oil, stearic acid, cetyl alcohol, 

tween-80 (polysorbate) as the surfactant, 96% ethanol and propylene 
glycol as the co-surfactant, and for the water phase there are 
aquademineralisata, propylene glycol, tetraethylammonium (TEA), 
propylparaben, methyl paraben, and isopropyl myristate [26]. 

b. Formulation 2 (Red raspberry (Rubus idaeus) seed oil as 
antioxidant) 
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The ingredients for this formula are red raspberry seed oils as the 
active ingredient, isostearyl isostearate and tocopheryl acetate as 
the oils, polyoxyethylene-20 sorbitan monooleate (polysorbate 80) 
as the surfactant, and for the water phase are glycerol, hydroglycolic 
extract of red raspberry fruit (water, propylene glycol, Rubus idaeus 
fruit extract), and hydroglycolic extract of french oak fruit (glycerin, 
Quercus petraea fruit extract) [27]. 

c. Formulation 3 (Phyllanthus urinaria for skin anti aging) 

The ingredients for this formula are powder (ethanolic dried 
extract) of Phyllanthus urinaria as the active ingredient, PKOes 
(palm kernel oil esters), cetyl alcohol 99%, glyceryl monostearate, 
tween 80 (polysorbate) and span 80 as the surfactants, buffer 
phosphate and sodium benzoate as the water phase [28]. 

d. Formulation 4 (Mangostin extract-loaded virgin coconut oil as 
antioxidants and antimicrobial agent) 

The ingredients for this formula are mangostin (Garcinia 
mangostana L.) extract as the active ingredient, Virgin Coconut Oil 
(VCO),Span 20 and tween 20 as surfactants, propylen glycol and 
aquos continuous phase as the water phase [29]. 

e. Formulation 5 (Hydroalcoholic extracts of Vellozia squamata as 
antioxidants) 

The ingredients for this formula are hydroalcoholic extract of 
Vellozia squamata as the active ingredient, babacu oil, castor oil, 
PEG-40 hydrogenated and sorbitan monostearate as the surfactants, 
and distilled water [30]. 

f. Formulation 6 (Cordyceps militaris extracts as antioxidants)  

The ingredients for this formula are Cordyceps militaris extracts as the 
active ingredients, sugar squalane, jojoba and argan oil, tween 20, 
tween 80, and tween 85 as the surfactants, and deionized water [31]. 

 

Table 1: Various methods used for preparing nanoemulsions containing plant extract 

Formula Plant Method References 
1 Centella asiatica High-pressure Homogenizer (HPH) [14] 
2 Rubus idaeus Phase Inversion Composition (PIC) [15] 
3 Phyllanthus urinaria High-pressure Homogenizer (HPH) [16] 
4 Garcinia mangostana L. Ultrasonication [17] 
5 Vellozia squamata Phase Inversion Temperature (PIT) [18] 
6 Cordyceps militaris High-pressure Homogenizer (HPH) [19] 

 

DISCUSSION 

Comparison of formulations 

Comparison of the formulas above can be seen from various aspects. 
Referring to each article, 4 out of 6 formulas use high energy 
techniques and the rest use low energy techniques. Formula 1, 3, 6 
use high energy technique with high pressure homogenization, and 
formula 4 uses ultrasonication, which is still a high energy 
technique. Formulas 2 and 5 use low energy techniques, namely 
formula 2 using phase inversion composition (PIC) and formula 5 
using phase inversion temperature (PIT) [26–30,32]. HPH is the 
most widely used for the manufacture of nanoemulsions [25]. 
Although generally using HPH, the method of making nanoemulsions 
can also be adapted to the formula made, for example formula 5 
using PIT shows which stable nanoemulsion is appropriate for this 
extract for topical use [30]. 

In formula 1, several evaluations of nanoemulsions were carried out, 
including physical appearance, pH, particle size, transmission electron 
microscopy, rheology, physical appearance, and skin penetration [26]. 
Formula 2 is evaluated by Raman spectroscopy, microscopic analysis, 
pH, electrical conductivity, rheology and texture, in vitro antioxidants, 
storage tests, in vitro tests of biological activity [27]. Formula 3 
evaluates physical characters (pH, particle size, zeta potential, TEM), 
rheological tests, and in vitro tests for formula tests [28]. Formula 4 
evaluates including determining pH, average particle diameter, zeta 
potential, morphology, nanoemulsion, antioxidant activity [29]. 
Formula 5 by determining the size of nanoparticles, pH, process, 
process of rifugation, thermal stress, and rheology [30]. Formula 6 
evaluates including physical characterization (organoleptic), size, PDI, 
zeta potential, and of nanoemulsion [31]. 

The evaluation of nanoemulsions as mentioned above aims to assess 
the nanoemulsions. As with the determination of pH, the pH range 
for the skin is 4-6, depending on the individual and the skin area, 
this pH determines irritation of the skin. Another example for 
particle size, the small particle size in nanoemulsions functions in 
uniform deposition and increases penetration in the skin [28].  

In terms of formula, the use of components such as surfactant, 
cosurfactant, oil phase, and water phase is also different from the 6 
formulas presented. However, in the selection of surfactants, all 
formulas use non-ionic surfactants where this type of surfactant 
compared to anionic or cationic surfactants shows relatively non-
toxic and non-irritating properties. Use in combination with 

cosurfactants is also intended to reduce the interface of the oil and 
water layer [26]. The choice of surfactant is also an important factor 
in the formulation because of its use in reducing surface and droplet 
properties [28]. Thus, the composition of the formula also requires 
further study in order to obtain the maximum formula. 

The active ingredients of the 6 formulas above have different 
functions but the goal is the same in the cosmetic field. An example 
of the above formula, antioxidants are one strategy to protect the 
skin and quench free radicals. The use of antioxidants in this 
cosmetic formulation needs to meet various conditions, including 
being stable with physicochemical properties or with other 
additives, reaching the stratum corneum, and reaching deeper layers 
of the skin without entering the systemic circulation [32]. Even 
though they are different, the active ingredients in the form of 
nanoemulsions need to be tested until finally the goal of the 
cosmetic product is achieved.  

Characterics of nanoemulsion 

Nanoemulsion itself has the characteristics of good stability, 
controlled release, and high ability to increase drug bioavailability. 
In addition, nanoemulsions have the ability to be manufactured with 
high flexibility so that the obtained portion of the drug is different 
with different characteristics [33]. Nanoemulsion was produced and 
characterized by pH, zeta potential, viscosity, droplet size and PDI. 
pH of the formulations was measured in the potentiometer model 
922 METER [34].  

Zeta potential-Zeta potential is included in the characteristics of 
cosmetic nanoemulsions due to its composition and stable value for 
the formulation. The count rate is maintained between 100 and 300 
kcps. Particles with a zeta potential value more positive than+30 mV 
or more negative than 30 mV are considered stable [35]. Zeta 
potential is a parameter that describes the function of surface charge 
on droplets and is usually measured using a zetasizer. Sample from 
other formulations placed in zeta cuvette and reading in mV [36].  

Droplet size and PDI-The droplet size and the PDI (Polydispersity 
Index) of the Nanoemulsion were determined using Zetasizer S90 
[34]. The mean droplet size diameter and index were determined by 
photon correlation spectroscopy. The analyzes were made in an 
angle of 90˝ (triple) at room temperature (25 5 C). Then the pH 
value was determined at room temperature (25-5 C) [37]. Low PDI 
shows that formulations have to produce a narrow size distribution 
and lower PDI support a much lower size distribution [38]. 
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Viscosity-Viscosity is a parameter crucial to exemplify and gauge 
stability liquid and semi-solid preparations, on top of the efficient 
release of active ingredients from the carrier in formulations. In fact, 
viscosity is very much dependent on the compositions of surfactant, 
water and oil components of the emulsion along with their 
concentrations [39]. Also, parameters viz. viscosity, conductivity and 
dielectric methods offer critical insights into the macroscopic level of 
the formulated emulsion [40]. It is worth mentioning here that 
viscosity determination becomes important when the percentage of 
the oil component is increased. This is because viscosity of an 
emulsion increases correspondingly with further addition of oil, which 
may affect the sensory attribute of the resultant formulation [41]. 

Some of the critical characteristics shown by cosmetic formulations 
based on nanotechnology are: active cosmetic ingredient, shape, 
size, additional features and charge [42]. Cosmetic ingredients have 
been used in the cosmetic industry for more than 30 y. Nano-derived 
cosmetic materials are insoluble or bio-persistent materials and are 
intentionally made with one or more external dimensions or internal 
structures on a scale from 1 to 100 nm [43]. Nanotechnology produces 
materials of various types at the nanoscale level. Nanoparticles are a 
broad class of size materials that if one dimension is less than 100 nm, 
depending on the overall shape, these materials can be 0D, 1D, 2D or 3D 
[44]. The use of nanoparticles in cosmetics has shown many benefits of 
nano-particles, such as Ag, Au, and Pt. Particle size distribution is one of 
the most important physical characteristics, because to get the right 
formulation and get the most important variables from the manufacture 
of nano cosmetics. The optimal value of nanocosmetics is that which has 
the lowest particle size and high stability formulation [45].  

Nanoparticles of different morphology and chemical composition 
are commonly incorporated in cosmetic formulations to take 
advantage of shape and size related activities that can intensify 
product performance and are responsible for toxicology effects. In 
contrast to UV absorbers, several types of inorganic oxide-based 
nanoparticles, such as ZnO-nanoparticles, TiO2-nanoparticles, ZrO2-
nanoparticles, or CeO2 nanoparticles, are added to sunscreen 
preparations as physical UV filters because of their ability to scatter 
and reflect UV radiation. This nanostructured material has the 
ability to attenuate UV radiation and results in an increased capacity 
to withstand light UV. In one study, calcium-doped CeO2 has shown 
better filtering of shorter UV-A radiation. Cerium phosphate and 
cerium-titanium pyrophosphates have also been shown to be 
effective substitutes for ZnO and TiO2 nanoparticles in sunscreen 
formulations. Nanoparticles such as clay and silica are silica added in 
cosmetic formulations as thickeners. In addition, nanoscale 
inorganic-organic hybrid materials are also used in cosmetic 
products as thickening agents. For example, hydrophobicty grafted 
perfluorocarbon nanoparticles of hydrophobically modified SiO2 
allow the development of nano-sized cross-linked polymer network 
structures, which protect the skin from organophosphate exposure 
and toxicity [12].  

1. Evaluation of nanoemulsion cosmetic formulations 

There are several studies and tests that must be carried out to know 
whether the formula or product qualify or not:  

a. Biological study 

To get good results, which can penetrate the pores and the carrier 
material interacts with the stratum corneum layer, an evaluation is 
carried out first using the human skin organotypic culture (HSOC) 
model which is also used to test toxicity [46]. 

b. Stability study 

The preliminary stability of the nanoemulsion preparation was 
evaluated at 24 h by centrifuge and thermal stress analyses. Stability 
was assessed by macroscopic emulsion observation and droplet size 
analysis. The purpose of these tests was to select a stable, low-
surfactant formulation with a nanoemulsion-size droplet and stable 
physicochemical properties. The selected nanoemulsion was 
prepared in triplicate, and the samples were stored at 25±2 °C, 40±2 
°C and 5±2 °C. Tests were performed at 24 h, 7, 15, 30, 60 and 90 d 
after preparation. The analysis measurements were droplet size, pH 
value and electrical conductivity [47]. 

c. Organoleptic study 

In the organoleptic test, observations were made in the form of 
physical, color, and odor to the results of the formulation that had 
been made. The homogeneity of the preparation is also seen if you 
want to make lotion, or preparations that absorb the skin. The trick 
is that the preparation that has been made is smeared on glass 
pieces and then seen for homogeneity, if there are no coarse grains it 
can be said to be homogeneous [48]. 

d. Calculating yield percentage 

From the formula that has been made, it is seen how efficiently the 
nanoparticles are calculated by comparing the total amount of drug 
and polymer in the formula with the yield percentage formula [49]. 

e. pH test and skin hydration 

The pH test is carried out by observing the acidity level of the 
preparation to ensure that the resulting formulation does not cause 
irritation to the skin, and can be measured using a pH meter. The 
evaluation of pH characteristic can be done by direct immersion of 
the electrode in samples of the formulation [34]. Seeing the level of 
hydration in the skin also needs to be done, it has been proven to 
cause hydration to the skin if it shows a value of 0-150 AU (arbitrary 
units). Hydration is one of the important parameters which see 
changes in the permeability of the skin. Skin permeability is strongly 
influenced by the composition of the emulsion, the presence or 
absence of charge on the granules and surfactants [50]. 

f. In vitro study 

The in vitro method used can use embryonic chickens that can be 
purchased from hatcheries. The chicken was waited for 10 d after 
fertilization and kept at a temperature of 37 ◌֯ C±2. Then the egg's 
upper shell was made into small incisions using scissors. Next, the 
white membrane on the inside of the egg is pulled out to make the 
chorioallantoic membrane transparent with blood vessels. The sample 
formulation was weighed as much as 0.3 g and then applied to the egg 
membrane. Count 20 seconds and then wash with 5 ml of salt solution. 
See whether there is irritation that appears. Sodium Lauryl Sulfate 
(SLS) was used as a positive control, salt solution (0.9%) and purified 
water as a negative control. Then the resulting irritation is evaluated 
according to the Luepke scale and classified [22]. 

g. In vivo study 

This method can use several rats as negative control, positive 
formulation and formulation. Then it is injected into the left ear for 
normal, and the test is injected in the right ear. For positive control, 
the dose of dexamethasone can be adjusted according to the dose. 
Then after being injected all four hours later, the mice were 
sacrificed and their thickness measured (mm) and considered to 
assess the edema mass (mg). In both methods, the thickness values 
for the right ear were discounted from the right ear against all 
groups and the comparison to control was negative [51]. 

Nowadays, nanotechnology is one of the developed innovations that 
can be used as a drug delivery system, one of the applications in 
nanotechnology is nanoemulsion. There are so many benefits and 
advantages that we can take from nanoemulsion cosmetics, 
especially by its characteristic, it can cover some of the 
disadvantages in other drug delivery systems. Rapid penetration is 
one of the best result that can we see in this application. So it can be 
said that this system is better than other emulsion techniques in the 
manufacture of cosmetics, specifically in topical cosmetics. 
Pharmaceutical field and industry scale can provide their products 
by this technology as a recency. 

CONCLUSION 

Nanoemulsion is a good technique to be used in the pharmaceutical 
world, one of which is in the manufacture of cosmetics. It’s easy and 
fast penetration into the skin makes this system suitable for 
application in cosmetics and skincare such as lotions, creams, 
moisturizers. The active substances can also be obtained from 
various plant extracts that have a repairing effect on the skin. In the 
discussion of this review, it is seen that the three formulas have 
different forms and compositions depending on the method used. In 
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formula 1, the formulation uses Centella asiatica extract, formula 3 
Phyllanthus urinaria, and also formula 6 Cordyceps militaris are use 
the high-pressure homogenization (HPH) method where in this 
method a submicron size is produced by combining hydraulic shear, 
cavitation, and turbulence. For formula 2 with Rubus idaeus extract, 
using the method of phase inversion composition (PIC) which in this 
method uses the principle of adding water and continuously stirring 
in a mixture of surfactants and oil. Formula 4 Garcinia mangostana L. 
uses ultrasonication that has the principle of the cavitation method. 
The last one, formula 5 Vellozia squamata using phase inversion 
temperature (PIT) that has the principle of cooling method. 
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