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ABSTRACT: This study evaluates the potential of a nanoemulgel formulation of purified extract from Anredera cordifolia 
(Ten.) Steenis leaves, which is rich in flavonoids, as a substance that reduces inflammation. The aim of this study is to 
evaluate the effects of concentrations of Tween 80 and PEG 400 on the physicochemical characteristics and anti-
inflammatory activities of nanoemulgel. Four nanoemulsion formulas (formula 1, formula A, formula B, and formula 
AB), which vary in the concentrations of Tween 80 and PEG 400, were tested for their characteristics and have met all the 
requirements for nanoemulsion characteristics by assessing percent transmittance, particle size, zeta potential and PDI 
value. Formula AB indicates the smallest particle size (84.233 ± 3.513 nm) and the highest transmittance percentage 
(99.367 ± 0.306%). The interaction of Tween 80 and PEG 400 affects the pH response, spreading ability, adhesion, and 
viscosity. Formula 1, formula A, formula B, and formula AB can be accepted or are within the optimal area. The anti-
inflammatory test using the carrageenan model showed that formula A and formula AB had the best anti-inflammatory 
activity compared to the other formulas, approaching the activity of the positive control (betamethasone cream). Based 
on the assessment of edema volume, the anti-inflammatory activity was assessed, and formulae A and AB demonstrated 
a considerable inhibition of inflammation at the 4th, 5th, and 6th hour. The study's findings suggest that the purified 
extract from Anredera cordifolia (Ten.) Steenis leaf nanoemulgel has promising anti-inflammatory properties and is useful 
for topical application. 
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 1.  INTRODUCTION 

The binahong plant (Anredera cordifolia (Ten.) Steenis), particularly its leaves, has been utilized 
empirically to treat various types of illnesses. As a traditional remedy, Anredera cordifolia (Ten.) Steenis is 
used to treat gout, diabetes, hyperglycemia, obesity, pain relief, and kidney failure, and to promote wound 
healing [1,2]. The dried Anredera cordifolia (Ten.) Steenis leaf has an effective antibacterial and antioxidant 
effect. [3,4]. Additionally, it is said that the stem leaves of Anredera cordifolia (Ten.) Steenis have anti-
inflammatory properties.  

Steroids and non-steroidal anti-inflammatory medicines, or NSAIDs, are frequently used to treat 
inflammation because they lessen discomfort and swelling. However, long-term use of NSAIDs can be 
harmful to the body, especially the digestive tract. The use of steroids can also lead to a weakened immune 
system, moon face, osteoporosis, and even hypertension. Therefore, traditional medicine can be used to 
reduce the side effects of chemical drugs. One of them is the extract of Anredera cordifolia (Ten.) Steenis 
leaves, which is considered to have relatively minor side effects [5]. 

Secondary metabolite substances including flavonoids, alkaloids, steroids, phenolic acids, saponins, 
tannins, and triterpenoids are found in the leaves of Anredera cordifolia (Ten.) Steenis [1]. The flavonoid 
compounds found in the extract of Anredera cordifolia (Ten.) Steenis include vitexin, isovitexin, morin (3,5,7, 
2’,4’-pentahydroxyflavone), myricetin, apigenin, rutin, and quercetin [6-9]. It is well known that flavonoids 
block inflammatory mediators like NO, TNF-α, IL-1β, IL-6, and COX-2. Therefore, flavonoid compounds 
from the leaves of Anredera cordifolia (Ten.) Steenis contribute to anti-inflammatory activity. Research on the 
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anti-inflammatory activity of chlorophyll has been conducted and has proven capable of inhibiting 
inflammatory mediators, specifically in the expression of the TNF-α gene [10]. By preventing the synthesis of 
pro-inflammatory mediators like NO (nitric oxide) and iNOS (inducible nitric oxide synthase), resin is also 
known to have anti-inflammatory properties [11]. This means that in order to get rid of undesirable 
substances, the 96% ethanol extract of Anredera cordifolia (Ten.) Steenis leaves needs to be purified. The 
purification of the 96% ethanol extract of Anredera cordifolia (Ten.) Steenis leaves uses n-hexane as a solvent, 
which is expected to attract interfering non-polar compounds. 

The purified extract of (Anredera cordifolia (Ten.) Steenis) leaves containing flavonoid compounds has 
potential anti-inflammatory activity, making it suitable for development into a topical formulation. The 
formulation is to be developed from the purified extract of Anredera cordifolia (Ten.) Steenis is a nanoemulgel. 
Flavonoid compounds have low solubility in water, so a nanoemulgel formulation is needed to enhance the 
active substances in the purified extract of Anredera cordifolia (Ten.) Steenis, with the hope of improving 
bioavailability and therapeutic effects [12].  

The formulation of the nanoemulgel consists of creating a nanoemulsion with an oil phase of VCO 
(Virgin Coconut Oil), an aqueous phase of distilled water, Tween 80 as the surfactant, and PEG 400 as the co-
surfactant. The gel base used in making nanoemulgel preparations is Carbopol 940 [13]. Tween 80, a non-
ionic hydrophilic surfactant, and PEG, a hydrophilic compound, have good solubility in water. Both of these 
compounds are non-toxic and do not irritate the skin. This is in accordance with the preparation of 
nanoemulgel formulations, where the gel base is made using water as a solvent [14]. The interfacial tension 
between the water and oil phases is lessened by Tween 80. PEG 400 will lessen interfacial tension by 
improving the oil phase's penetration into the surfactant monomer's hydrophobic regions. Higher 
concentrations of Tween 80 and PEG 400 will produce nanoemulsions with a high percentage of 
transmittance, which affects the clarity of the nanoemulsion and results in smaller particle sizes [15]. The 
hope is to produce an optimal nanoemulgel formulation of the purified extract of Anredera cordifolia (Ten.) 
Steenis leaves. 

2. RESULTS  

2.1 Purified Extract of Anredera cordifolia (Ten.) Steenis Leaves 

The extraction of Anredera cordifolia (Ten.) Steenis leaves using the ultrasonic method produces a 
thick, dark green extract with a distinctive aroma, yielding 15.17%, exceeding the Indonesian Herbal 
Pharmacopoeia standard of 11.91%. The ultrasonic method is more efficient compared to conventional 
maceration, which yields 12.32% [16]. A 96% ethanol solvent and an optimal temperature of 50°C are ideal 
for extraction because flavonoids easily dissolve in semi-polar solvents and are not heat-resistant [17]. 
Purification with n-hexane removes unwanted non-polar compounds, resulting in an extract yield of 34.25%. 

2.2 Standardization of The Purification Extract of Anredera cordifolia (Ten.) Steenis Leaves 

The determination of the moisture content, ash content, acid-insoluble ash content, and flavonoid 
content is part of the standardization process for the purified extract of Anredera cordifolia (Ten.) Steenis 
leaves. Making ensuring the extract is devoid of impurities and contains active components is the aim. To 
evaluate the effectiveness of the purification method in extracting flavonoids, the flavonoid content results in 
the purified extract were compared with the 96% ethanol extract. The results of standardizing the purified 
extract are displayed in Table 1, along with the amount of flavonoids in the 96% ethanol extract. Figure 1 
shows the spots from the TLC plate's elution under UV light at 366 nm following exposure to ammonia 
vapor as well as the densitogram. According to Table 2 for the Rf data, it shows that at spot number 5, there 
is blue-green fluorescence. This blue-green spot is suspected to be a compound from the flavonoid group 
[18]. 
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Table 1. Results of The Standardization  

Parameter Result Category 

Moisture Content 6.927 ± 2.435 <8.9% 
Total Ash Content 4,625 ± 1.873 <7.2% 
Acid-Insoluble Ash Content  0.038 ± 0.017 <1.8% 
Flavonoid Content in Purified Extract 5.263 ± 0.344 - 
Flavonoid Content in 96% Ethanol extract 2.390 ± 0.197 - 

           

a. b.   

Figure 1. Spot Appearance (Elution Result) (a) and Densitogram Result (b) 

Table 2. Results of Color Observation of Spots and Rf Values in Chromatography Profile Determination  

Spot Rf Value UV 366 nm Visual Observation 

1 0.05 Blue 
2 0.28 Light Blue 
3 0.34 Light Blue 
4 0.55 Light Blue 
5 0.88 Blue-Green 

2.3 Observation of Nanoemulsion Characteristics  

The observation of percent transmittance, particle size, PDI value, and zeta potential value serves as 
parameters in determining the characteristics of the nanoemulsion formulation containing purified extract of 
Anredera cordifolia (Ten.) Steenis leaves. The differences in the characteristics of the nanoemulsions are 
evident from the four formulas with variations in the concentrations of Tween 80 and PEG 400 as 
determining factors for a good formula. Table 3 shows the values of each characteristic parameter of the 
tested nanoemulsion preparation. 

Table 3. Results of The Characteristics of Nanoemulsions From The Four Formulas 

Characteristics 
Formula 

1 A B AB 

 Transmittance 

Percentage (%)  

96.300 ± 0.361 94.667 ± 0.569  98.667 ± 0.404 99.367 ± 0.306 

Particle Size (nm) 119.700 ± 15.440 137.467 ± 13.396 95.267 ± 10.304 84.233 ± 3.513 

PDI Value 0.632 ± 0.044 0.755 ± 0.021 0.240 ± 0.037 0.646 ± 0.056 

Zeta Potential Value 

(mV) 

-21.533 ± 1.305 -17.433 ± 0.907 -11.833 ± 0.757 -20.867 ± 0.306 

Rutin 

1 

2 

3 

4 

5 
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2.4 Evaluation of Models for Optimization Process 

Model analysis is necessary to initiate the optimization process. The best formula is found by 
utilizing observations of pH, spreadability, adhesion, and viscosity. Table 4 displays the outcomes of the 
model analysis for each of the four responses. 

Table 4. Statistical Analysis Result 

Response 
pH Spreadibility (cm) Adhesion (second) Viscosity (cPs) 

 aP value bF value  aP value bF value  aP value bF value  aP value bF value 

 Model  0.0004 21.30 0.0017 13.58 <0.0001 704.23 <0.0001 66.57 

Tween 80 0.4511 0.6275 0.0194 8.50 <0.0001 246.29 <0.0001 160.17 

PEG 400 <0.0001 61.70 0.0015 22.20 0.0003 37.75 0.0003 37.50 

Tween 80*PEG 

400 

0.2452 1.57 0.0133 10.03 <0.0001 1828.65 0.1909 2.04 

aP value is determine the significance values, bF value in two-way ANOVA indicates variation that significant  

                

     A                                                                                                B 

                 

       C           D 

Figure 2. Contour Plot Response of pH (A), Spreadibility (B), Adhesion (C), and Viscosity (D) 

2.5 Evaluation of Responses for the Optimization Process 

The responses (pH, spreadability, adhesion, and viscosity) of the four formulations (formula 1, 
formula A, formula B, and formula AB) are shown in Figure 3 as being in the yellow area, suggesting that all 
four formulas are either within the ideal range or are acceptable. The optimal levels that fall within the 
prediction points for Tween 80 are 40 %w/w, and for PEG 400, they are 19 %w/w.  
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Figure 3. Overlay Plot for Response pH, Spreadibility, Adhesion, and Viscosity 

2.6 Results of The Evaluation Test of The Nanoemulgel Formulations 

The organoleptic characteristics, homogeneity, spreadibility, adhesion, pH, and viscosity test results 
of the four nanoemulgel formulas are shown in Table 5 and exhibit a significant degree of resemblance, 
falling within the expected range. However, there is a single power test of three formulas that are not within 
the required range.  

Table 5. Result of The Evaluation test of The Nanoemulgel Formulations 

Formula Organoleptic Homogeneity pH Spreadibility 
(cm) 

Adhesion 
(second) 

Viscosity (cPs) 

1 Light yellow, 
Transparent, 

Odorless 

Homogeneous, 
There are No 
Coarse Grains 

 

6.02 ± 0.07  3.82 ± 0.29 14.52 ± 0.37 4093 ± 83 

A Light yellow, 
transparent, 

odorless. 

Homogeneous, 
There are No 
Coarse Grains 

6.13 ± 0.12 3.78 ± 0.19 8.69 ± 0.45 3633 ± 42 

B Light yellow, 
transparent, 

odorless. 

Homogeneous, 
There are No 
Coarse Grains 

5.69 ± 0.04 4.09 ± 0.47 6.64 ± 0.23 4247 ± 50.33 

AB Light yellow, 
transparent, 

odorless. 

Homogeneous, 
There are No 
Coarse Grains 

5.67 ± 0.11 5.14 ± 0.12 19.23 ± 0.41 3880 ± 40 

2.7 Anti-inflammatory Activity of Nanoemulgel Formulations 

The inflammation test calculates the amount of edema that carrageenan causes in lab rats. Using a 
plethysmometer, measurements were made every hour for six hours. Volume edema is inversely correlated 
with the inhibition percentage that each recipe produces in relation to the control group. At hour 0, the 
inhibition percentage is still high because the carrageenan has just been injected. However, at hours 1, 2, and 
3, there was a decrease in the percentage of inflammation, indicating the release of inflammatory mediators. 
The subsequent increase in edema volume at hours 4, 5, and 6 indicates the anti-inflammatory activity of 
each formula. The data on the inhibition of inflammation in each test group can be seen in Figure 4. 

The average percentage data of inflammation in the six test groups showed a normal and 
homogeneous distribution at the 1st and 3rd hours (p>0.05), which meets the criteria for ANOVA testing. On 
the other hand, the data were homogenous and not regularly distributed for the 0th, 2nd, 4th, and 6th hours. 
Thus, the differences between groups were assessed using the Kruskal-Wallis test, and the differences 
between each treatment group were assessed using the Mann-Whitney test.  
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Figure 4. Percentage of Inhibition of Inflammation for Each Test Group 

3. DISCUSSION 

The preparation of Anredera cordifolia (Ten.) Steenis leaf extract using the ultrasonic method and 96% 
ethanol as a solvent. 96% ethanol is used as a solvent because it is the solvent employed in the extraction of 
flavonoids from the extract of Anredera cordifolia (Ten.) Steenis leaves [19]. The extraction of Anredera 
cordifolia (Ten.) Steenis leaves using the ultrasonic method is far superior in terms of extraction duration 
compared to the conventional maceration method [20]. The ultrasonic method employs ultrasonic vibrations 
greater than 20kHz on the surface of the powder. The yield obtained in this study is 15.17%, with theextract 
weightt being 60.685 g from 400 grams of Anredera cordifolia (Ten.) Steenis leaf powder.  

Separating undesirable substances from the 96% ethanol extract of Anredera cordifolia (Ten.) Steenis 
leaves can be used to purify the extract. N-hexane is used as a solvent in the purification of the 96% ethanol 
extract of Anredera cordifolia (Ten.) Steenis leaves, and it is anticipated that this will draw non-polar 
molecules that are disruptive. The purification process will yield the desired compound with a higher 
concentration [21]. The yield obtained from the purified extract is 34.25%, with the weight of the extract 
obtained being 20.784 g. The purpose of determining the yield is to measure the concentration of chemical 
content dissolved in the solvent. The higher the yield percentage, the more chemical content there is in the 
sample. 

The Indonesian Herbal Pharmacopoeia's criteria were met by the evaluated parameters, such as 
moisture content, total ash content, acid-insoluble ash content, and flavonoid content, according to the 
findings of standardizing the purified extract of Anredera cordifolia (Ten.) Steenis leaves. The moisture 
content, as indicated in Table 1 at 6.927 ± 2.435% w/w, is critical to the extract's stability [22]. The total ash 
content, which measures the quantity of inorganic material remaining after burning, is 4.625 ± 1.873% w/w. 
This includes both physiological and non-physiological ash, which comes from the plant tissue itself and 
external sources like sand, gravel, or dirt that sticks to the plant's surface. With an acid-insoluble ash level of 
2.390 ± 0.197% w/w, the soil is contaminated with silica, which may irritate skin [23]. All these results 
suggest that the purified extract meets the established quality criteria. 

The total flavonoid content of the purified extract of Anredera cordifolia (Ten.) Steenis leaves obtained 
are higher at 5.263 ± 0.344% w/w compared to the total flavonoid content of the 96% ethanol extract of 
Anredera cordifolia (Ten.) Steenis leaves, which is only 2.390 ± 0.197% w/w. This is because, during the 
purification process, flavonoid components may become more concentrated as non-flavonoid compounds or 
other impurities are removed. This will increase the flavonoid ratio in the purified extract [24]. Determining 
the chromatographic profile of the purified extract of Anredera cordifolia (Ten.) Steenis leaves are a crucial 
step in standardization to ensure the quality and quantity of flavonoids in the extract. This chromatography 
profile is analyzed through the appearance of the elution spots and the densitogram. Based on Figure 1, the 
elution under UV light at 366 nm shows a blue-green spot in the purified extract and the rutin standard, 
indicating the possible presence of flavonoid compounds [18]. However, in the routine standard, there is 
more than one spot, indicating the presence of contaminants that could affect the elution process. On the 
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other hand, the densitogram in image 1 shows the purified Anredera cordifolia extract (Ten.) Steenis leaves 
contain five spots with Rf values listed in Table 2. 

The initial stage in the preparation of nanoemulgel involves first creating the gel base and the 
nanoemulsion. Nanoemulsions, which have particle sizes ranging from 20 to 200 nm, require high energy in 
their production process. Ultrasonic techniques are used to effectively reduce the size of nanoemulsion 
particles [25,26]. Nanoemulsions of purified extracts from Anredera cordifolia (Ten.) Steenis leaves were 
created in four formulas that varied based on the concentration of Tween 80 (A) and PEG 400. (B). The 
characteristics of the nanoemulsions described in Table 3 show differences caused by this variation in 
concentration. The transmittance percentage is an indicator of the success of nanoemulsion formation; if the 
transmittance percentage is over 99%, the nanoemulsion is considered clear or transparent [27]. With a 
transmittance percentage of 99.367 ± 0.306%, Formula AB shows that particle size reduction is successful. 
Particle size decreases with increasing transmission percentage. The particle sizes for formula 1, formula A, 
formula B, and formula AB are 119.700 ± 15.440 nm, 137.467 ± 13.396 nm, 95.267 ± 10.304 nm, and 84.233 ± 
3.513 nm, respectively, with formula AB yielding the smallest particle size. Smaller particle sizes allow for 
higher penetration of active substances, enabling more active ingredients to reach the area of inflammation 
[28]. The polydispersity index value for formula 1, formula A, formula B, and formula AB ranges from 0 to 1. 
The values of the polydispersity index for the four formulas are 0.632 ± 0.044, 0.755 ± 0.021, 0.240 ± 0.037, and 
0.646 ± 0.056. A monodisperse system is represented by a value of 0, and polydisperse particles are 
represented by a value of 1 [29]. The polydispersity index data show that the generated nanoemulsion has a 
reasonably homogeneous particle size, falling between 0.240 to 0.755 [30]. The zeta potential values of the 
nanoemulsions from the four formulas were found to be -21.533 ± 1.305 mV, -17.433 ± 0.907 mV, -11.833 ± 
0.757 mV, and -20.867 ± 0.306 mV, respectively. A zeta potential of ±30mV is believed to be sufficient to 
ensure the physical stability of nanoemulsions [27]. 

The initial stage in the optimization process of nanoemulgel formulations involves evaluating the 
model to determine the parameters that will be used as benchmarks in the response analysis, to achieve an 
optimal formula. Based on Table 4, all parameters, including pH, spreadability, adhesion, and viscosity have 
met the criteria for a good model. A p-value indicating significance of less than 0.05 shows that factors such 
as Tween 80 (A), PEG 400 (B), and the interaction between Tween 80 and PEG 400 (AB) have a significant 
effect on the observed response. The factor Tween 80 (A) significantly influences the parameters of 
spreadability, adhesion, and viscosity, but does not affect the pH parameter. The factor Tween 80 (A) has a 
significant influence on adhesion with an F value of 246.29. The PEG 400 (B) factor has a significant influence 
on the pH parameters, spreadability, adhesion, and viscosity. The highest F value for the pH parameter is 
61.70, which means that PEG 400 significantly affects the pH response.Meanwhile, the interaction between 
Tween 80 and PEG 400 (AB) only affects the spreadability and adhesion, with adhesion being the best 
response, showing an F value of 1828.65. The contour plot appearance is shown in Figure 2 for pH response, 
spreadability, adhesiveness, and viscosity in relation to the factors of Tween 80 and PEG 400. The generated 
plot indicates that only the red area has the Tween 80 and PEG 400 concentrations that are ideal for the 
dispersion response [30,31]. Based on the response analysis, a prediction point was obtained for the Tween 
80 factor at a level of 40 %w/w and the PEG 400 factor at a level of 19 %w/w. The overlay plot can be seen in 
Figure 3, which shows that all responses (pH, spreadability, adhesion, and viscosity) are in the yellow area. 
This indicates that the Tween 80 and PEG 400 factors provide optimal responses in all four formulas. 

Organoleptic testing to visually assess the physical characteristics of a formulation, with all four 
formulas exhibiting a light yellow color, transparency, and no odor. In the homogeneity test, it was also 
found that none of the four formulas contained coarse particles. The preparation must be homogeneous, 
indicating that the ingredients in the formulation are mixed together [25]. Based on the pH testing, all 
formulas fall within the range of 4.5-7.0, which is the pH range of human skin. It should be noted that Tween 
80 has a pH range of 6.0-8.0, while PEG 400 has a pH range of 4.0-7.5 [31]. Formulas B and AB have pH 
values below 6.0, specifically 5.69 ± 0.04 and 5.67 ± 0.11, respectively. This is due to the higher content of 
PEG 400 in formulas B and AB compared to formulas 1 and A. The spreadability of the nanoemulgel 
preparation is crucial to ensure even distribution on the skin. The greater the spreadability of the 
preparation, the better it is, as a larger membrane area for application will enhance drug diffusion [32]. Good 
spreadability for nanoemulgel preparations is in the range of 5-7 cm. Among the four formulas, only formula 
AB meets the spreadability requirement at 5.14 ± 0.12 cm. The results for the other three formulas, namely 
formula 1, formula A, and formula AB, are not satisfactory as they fall within the range of 3.82-4.09 cm. The 
nanoemulgel formulation's adhesion time measures how long it takes for the formulation to stick to skin. 
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Longer durations indicate better adhesion times, thus it is anticipated that the formulation's skin contact 
time will likewise be extended [33]. A good adhesion test yields findings that are longer than 1 second. All 
four formulas have met the range, with formula AB showing the highest adhesion time of 19.23 ± 0.41 
seconds and formula B showing the lowest adhesion time of 6.64 ± 0.23 seconds. Viscosity is an essential 
factor in producing nanoemulgel for effective application on the skin. The viscosity test of the purified 
extract nanoemulgel of Anredera cordifolia (Ten.) Steenis was conducted using a Brookfield viscometer. 
Finding the substance's viscosity value is the aim of this test. The thickness of that substance increases with a 
higher viscosity value [25,30]. The viscosity values of the four formulas are good as they fall within the range 
of 500-10,000 cPs. 

Anti-inflammatory testing using a carrageenan model by observing the volume of edema in 
laboratory rats. Observations were conducted for 6 hours, from hour 0 to hour 6, using a plethysmometer. 
The percentage of inhibition in each formula relative to the control group is negatively correlated with the 
measured volume of edema. The negative control used was a nanoemulgel without extract, while the 
positive control was betamethasone cream. Betamethasone is used as a positive control because it has a 
mechanism for suppressing various pro-inflammatory mediators and cytokines. TNF-a, IL-6, and IL-8 are 
among the cytokines that betamethasone can suppress and cause inflammation [34].  

The average percentage of inflammation data in the six test groups, including the negative control, 
positive control, formula 1, formula A, formula B, and formula AB, is normally distributed and 
homogeneous (p < 0.05) only at the 1st hour and the 3rd hour, allowing for the continuation of the ANOVA 
test. All test groups at hours 0, 2, 4, 5, and 6 were followed by the Kruskal-Wallis test to determine 
differences and the Mann-Whitney test to identify differences between groups. The percentage results of 
inflammation that did not differ significantly (p > 0.05) at hours 0, 1, 2, and 3 of the testing period in the test 
groups (formula 1, formula A, formula B, formula AB) compared to the negative control group indicate the 
release of inflammatory mediators following a 1% carrageenan injection. This occurs due to several 
mediators involved in inflammation, namely histamine, serotonin, and bradykinin, which are first detected 
in the early phase of inflammation about 1 hour after carrageenan induction. After the initial phase, a 
delayed phase process occurs (after 1 hour from the initial phase) involving neutrophil infiltration, which 
also contributes to the inflammatory response by producing pro-inflammatory cytokine mediators like IL-β 
and TNF-α. Carrageenan will cause the production and release of Nitric Oxide (NO) at the inflammation site 
for up to 3 hours [35,36].  

Based on image 4, at the 4th, 5th, and 6th hours, both formula 1, formula A, formula B, and formula 
AB show an increase in the percentage of inflammation inhibition, indicating anti-inflammatory activity in 
all four formulas. Formula A and formula AB, as seen in the graph of inflammation inhibition percentage, 
show results that are most comparable to the percentage of inflammation inhibition of the positive control. 
Therefore, among the four formulas, formula A and formula AB are the best in anti-inflammatory activity. 
When looking at the concentration levels of Tween 80 and PEG 400 factors in formula A and formula AB, it 
can be concluded that the Tween 80 factor at the highest level (45 %w/w) has the greatest influence on the 
anti-inflammatory activity process. However, the anti-inflammatory activity testing was not conducted at 
the prediction point of Tween 80 concentration level (40 %w/w) and PEG 400 concentration level (19 
%w/w). The flavonoid content in the purified extract of Anredera cordifolia (Ten.) Steenis leaves are thought 
believed to actively reduce inflammation by preventing the release of inflammatory mediators such as COX-
2, NO, TNF-α, IL-1β, and IL-6 [37]. 

4. CONCLUSION  

The standardization parameters indicate that the purified extract of Anredera cordifolia (Ten.) Steenis 
meets the Indonesian Herbal Pharmacopoeia's criteria and is suitable for development into a nanoemulgel 
preparation. The characteristics of the nanoemulsions in Formula 1, Formula A, Formula B, and Formula AB 
meet the necessary criteria, suggesting that these nanoemulsions are stable. The interaction between Tween 
80 and PEG 400 in Formulas 1, A, and AB affects the pH, spreadability, adhesion, and viscosity. The optimal 
concentration for Tween 80 is predicted to be 40 %w/w, and for PEG 400, it is 19 %w/w. Anti-inflammatory 
activity tests show that Formulas 1, A, B, and AB all demonstrate increased inhibition of inflammation at the 
4th, 5th, and 6th hours. Among these, Formulas A and AB exhibit inhibition percentages closest to that of the 
positive control, betamethasone, indicating that Formulas A and AB have the highest anti-inflammatory 
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activity. This is comparable to the factor of Tween 80 at the highest concentration level of 45 , which has an 
impact on anti-inflammatory activity. 

 
 

5. MATERIALS AND METHODS 

5.1 Materials 

The plant material used is powdered leaves of Anredera cordifolia (Ten.) Steenis, obtained from the 
Cihargem area in Bandung, Indonesia. The determination of the plant Anredera cordifolia (Ten.) Steenis 
conducted at the Medicinal Plant Garden Laboratory, Faculty of Pharmacy, Sanata Dharma University, 
proves that the plant used in this research is indeed the binahong plant with the species Anredera cordifolia 
(Ten.) Steenis and the family Basellaceae, and it is also known by another name, madeira vin. Other 
materials include 96% ethanol, n-hexane, Tween 80, and PEG 400, which were acquired from Bratachem, 
Indonesia. Virgin coconut oil (VCO), carbopol 940, triethanolamine, 0.9% NaCl, carrageenan, and aquades 
purchased from CV. Aloin Labora, Indonesia. The other materials used are rutin, 37% HCl, aluminum 
chloride, and sodium acetate. 

5.2 Methods 

5.2.1 Determination of Anredera cordifolia (Ten.) Steenis and Ethical Clearance 

The determination process of the plant Anredera cordifolia (Ten.) Steenis took place at the Medicinal 
Plant Garden Laboratory, Faculty of Pharmacy, Sanata Dharma University, resulting in a validation letter of 
determination no: 03/LKTO/Far-USD/XII/2023. The ethical clearance process was conducted at the Animal 
Ethics Committee, Faculty of Veterinary Medicine, Udayana University, resulting in the animal ethics 
approval certificate number: B/74/UN14.2.9/PT.01.04/2024. 

5.2.2 Preparation of Anredera cordifolia (Ten.) Steenis Leaf Extract 

The preparation of Anredera cordifolia (Ten.) Steenis leaf extract using the ultrasonic method. A total 
of 100 g of Anredera cordifolia (Ten.) Steenis leaf simplicia powder was weighed and then soaked with 1 L of 
96% ethanol solvent (1:10) in an extraction container. The extraction vessel is placed in a water cleaning bath 
with a frequency of 42 kHz, and the process is carried out for 30 minutes. The extract was filtered to separate 
the filtrate from the residue. Resonance of sonication is repeated in the same way for a total of 2 times. The 
sonication extract was evaporated using a rotary evaporator at a temperature of 50°C to obtain a thick 
extract [38]. 

5.2.3 Preparation of Purified Extract from Anredera cordifolia (Ten.) Steenis Leaves 

The liquid-liquid partition method is used to create a purified extract of Anredera cordifolia (Ten.) 
Steenis leaves. A thick extract of 0.5 grams of Anredera cordifolia (Ten.) Steenis leaves is added to 20 milliliters 
of 70% ethanol solvent. n-Hexane and distilled water are added to the separatory funnel in a 1:1 ratio, and 
then shaken for 5 minutes. After two phases have formed, the n-hexane phase is separated from the ethanol-
water phase. This is done by adding n-hexane solvent in a 1:1 ratio to the n-hexane phase until it becomes 
clear. Next, a rotary evaporator is used to concentrate the ethanol-water phase at a temperature of 50°C until 
a thick extract is produced [39].  

5.2.4 Standardization of Purified Extract of Anredera cordifolia (Ten.) Steenis Leaves 

Determination of Moisture Content  

Weigh 1 g of the purified extract that will be tested for moisture content using the gravimetric 
method. The moisture content requirement for the purified extract of Anredera cordifolia (Ten.) Steenis 
according to the Indonesian Herbal Pharmacopoeia is less than 8.9% [9].  

Determination of Total Ash Content  

2 grams of the sample are put into a ceramic crucible that has already been burned and dried. The 
Indonesian Herbal Pharmacopoeia stipulates that the total ash content of the purified extract of Anredera 
cordifolia (Ten.) Steenis cannot exceed 7.2% [9].  
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Determination of Acid-Insoluble Ash Content  

Ash obtained by using 25 milliliters of diluted hydrochloric acid for five minutes in order to 
determine the total ash content. After passing through ash-free filter paper, the acid's insoluble portion is 
cleaned with hot water. Following that, the products were calcined at 600°C in a porcelain crucible until a 
consistent weight was reached. The Indonesian Herbal Pharmacopoeia stipulates that the purified extract of 
Anredera cordifolia (Ten.) Steenis leaves must have an acid-insoluble ash concentration of no more than 1.8% 
[9]. 

Determination of Flavonoid Chromatographic Profile 

Preparation of the test solution of purified extract weighing 0.1 g and the standard solution of rutin 
weighing 40 mg is dissolved in 10 mL of ethanol P. Observations are made using TLC-densitometry by 
spotting the test solution and the rutin solution, each spotted with 10 µL on the TLC plate. Qualitative 
analysis was continued with the CAMAG TLC Scanner 4 densitometer [40].  

Determination of Flavonoid Content 

0.3 mL of the pure extract test solution was mixed with 1.5 mL of analytical grade ethanol, 0.1 mL of 
10% aluminum chloride, 0.1 mL of 1 M sodium acetate, and 2.8 mL of distilled water. Following mixing, the 
mixture is agitated and left to stand for 30 minutes at room temperature. measured absorption at a 
wavelength of 415 nm [40].  

5.2.5 Preparation of Nanoemulsion Formula 

The nanoemulsion formula can be determined using the factorial design method with 2 factors and 2 
levels. The high level of surfactant concentration factor (Tween 80) is 45 %w/w, and the low level of 
surfactant concentration factor (Tween 80) is 35 %w/w. The high level of co-surfactant concentration factor 
(PEG 400) is 24 %w/w, and the low level of co-surfactant concentration factor (PEG 400) is 14 %w/w. Table 
6 contains the design of the nanoemulsion formulation. 

Table 6. Nanoemulsion Formula of Purified Extract from Anredera cordifolia (Ten.) Steenis Leaves 

Material 
Concentration (g) 

Formula 1 Formula A Formula B Formula AB 

 Purified Extract  3 3 3 3 

Tween 80 35 45 35 45 

PEG 400 14 14 24 24 

Virgin Coconut Oil 6 6 6 6 

Methyl paraben 0.3 0.3 0.3 0.3 

Propyl paraben 0.5 0.5 0.5 0.5 
Aquadest 100 100 100 100 

The first step is combining Tween 80 and PEG 400 in a beaker and homogenizing it for 10 minutes at 
1000 rpm with a magnetic stirrer (mixture 1). Mixture 1 is given a dose of concentrated purified extract from 
Anredera cordifolia (Ten.) Steenis leaves, which is then homogenized for 10 minutes at 1000 rpm using a 
magnetic stirrer (mixture 2). Virgin coconut oil, the oil phase, is added to mixture 2 and homogenized for 10 
minutes (mixture 3) with a magnetic stirrer running at 1250 rpm. After that, the mixture is sonicated at a 
frequency of 40 kHz using a Sonicator until a transparent nanoemulsion forms [41,42]. 

5.2.6 Testing of Nanoemulsion Characteristics  

Determination of Polydispersity Index (PDI), Zeta Potential Value, and Particle Size 

Determination of particle size using the Particle Size Analyzer SZ-100 with dynamic light scattering 
type. The particle size that can be classified as nanoemulsion ranges from 20-200 nm [35,43]. The 
polydispersity index values that fall within the monodispersity range are 0.05-0.7. The polydispersity index 
values that meet the polydispersity range are >0.7 [42]. A stable dispersion system is indicated by a zeta 
potential reading that is either less than -30 mV or more than +30 mV [42].   

Determination of Transmittance Percentage Value 
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At 650 nm, the nanoemulsion sample was examined with a UV-Vis spectrophotometer. 90–100% is 
the range in which the predicted percent transmittance value falls [45]. 

5.2.7 Preparation of Nanoemulgel Formulation  

The gel base used to create the nanoemulgel preparation is Carbopol 940. Carbopol 940 is added to 
distilled water that has been heated to 70°C, and the mixture is homogenized with a magnetic stirrer for 20 
minutes at low speed. TEA is added to the mixture gradually until a homogeneous and clear gel base is 
formed. Next, the nanoemulsion is added to the gel base and sonicated with a Sonicator at a frequency of 40 
kHz until a nanoemulgel is formed [46]. In Table 7, the amount of materials used for the preparation of 
nanoemulgel formulations is listed for each formula. 

Table 7. Nanoemulgel Formula of Purified Extract from Anredera cordifolia (Ten.) Steenis Leaves 

Material 
Concentration (g) 

Formula 1 Formula A Formula B Formula AB 

 Nanoemulsion  100 100 100 100 

Carbopol 940 1.5 1.5 1.5 1.5 

TEA 1 1 1 1 

Aquadest 100 100 100 100 

5.2.8 Evaluation of Nanoemulgel Preparation  

Organoleptic Test 

The organoleptic testing observed from the nanoemulgel preparation includes the texture, aroma, 
and color of the formulation [46]. 

Homogeneity Test 

Applying a certain quantity of nanoemulgel preparation to a glass slide or other appropriate 
transparent medium is how homogenization testing is carried out. There shouldn't be any discernible coarse 
particles and the preparation should have a homogenous structure [46]. 

pH test 

Utilizing a pH meter calibrated with buffer solutions of pH 4 and pH 7 to measure pH. After 
dissolving 0.5 g of nanoemulgel preparation in 5 mL of distilled water, the electrode is submerged in it, and 
the apparatus is kept in place until the pH value remains consistent. For skin application, the acceptable pH 
range for nanoemulgel formulations is 4.5 to 7 [46]. 

Spreadibility test 

A transparent glass slide was placed on graph paper, and 0.5 g of the nanoemulgel preparation was 
spread out across it. A cover slip was placed over the transparent glass slide, and it was then exposed to 
weights weighing 50, 100, and 150 grams for one minute each. A nice semi-solid preparation can be 
spreadable between 5 and 7 cm [46].  

Adhesion test 

Two glass slides are covered with 0.25 g of the nanoemulgel preparation. The object glass was 
subjected to a 1 kilogram load for 5 minutes. The object glass was put on the testing apparatus after the load 
was taken out of it. The testing apparatus was loaded with 80 g, and the moment the sample was released 
from the object glass was noted. For semi-solid preparations, a good adhesion time is greater than 1 second 
[46]. 

Viscosity Test 

Viscosity testing was conducted using a Brookfield viscometer with spindle number 5. The 
nanoemulgel sample was placed in a container, and the spindle speed was set to 50 rpm. The viscosity of a 
good nanoemulgel formulation ranges from 500 to 10,000 cPs [45].  

5.2.9 Anti-inflammatory Activity Test  
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A total of 30 male Wistar strain white rats were after an 18 hour fast, drinking water was still 
provided. Measurement of the volume of the left hind foot of the mouse by inserting it into the 
plethysmometer up to the marked limit. The measurement results are recorded as the initial volume (Vo). 
The nanoemulgel preparation without extract, betamethasone cream, and the purified extract nanoemulgel 
preparations of formula 1, formula A, formula B, and formula AB were each applied at a dosage of 0.2 g to 
the left hind foot of the mice and left for 60 minutes. After 60 minutes, a 1% solution of carrageenan was 
injected subplantarly into the left foot of the mice at a volume of 0.1 mL. The volume of the left hind foot of 
the mice was measured up to the marked limit using a plethysmometer at hours 0, 1, 2, 3, 4, 5, and 6 after the 
administration of the 1% carrageenan solution. The measurement results were recorded as edema volume 
(Vt). In this test, what is observed is the change in the volume of the rats' foot edema per unit of time in 
response to the administration of the nanoemulgel preparation of purified extract from Anredera cordifolia 
(Ten.) Steenis leaves. The percentage of inflammation is computed using the subsequent formula:  

% Inflammation = (Vt - Vo) / Vo x 100%  

Description:  
Vt = volume of edema in the rat's foot over a unit of time  
Vo = initial volume of the rat's foot  

The percentage of inflammation inhibition is is computed using the subsequent formula:  

% Inhibition of Inflammation = (a - b) / b x 100%  

Description:  
a = average % inflammation in the negative control group  
b = average % inflammation in the treatment and positive control groups. 

5.2.10 Data Analysis  

Data on the formulation of nanoemulgel using a factorial design was analyzed with a Two-Way 
ANOVA test using Design-Expert series 13®, with a significance threshold of p<0.05. The analysis of data for 
the anti-inflammatory activity test was conducted using a One-Way ANOVA test with SPSS 22 for Windows 
software to determine the differences among more than two sample groups, also with a significance 
threshold of p<0.05. 

Acknowledgements: We thank you to MINISTRY PF EDUCATION AND CULTURE REPUBLIC OF INDONESIA 
financial fund with contact number 107/E5/PG.02.00.PL/2024; 0609.11/LL5-INT/AL.04/2024; and 035 Penel./LPPM-
USD/VI/2024. 

Author contributions: Concept – D.M.N.P., S.H.Y., P.O.S.; Design – D.M.N.P., S.H.Y., P.O.S.; Supervision – S.H.Y.; 
Resources – S.H.Y.; Materials – D.M.N.P.; Data Collection and/or Processing – D.M.N.P., P.O.S.; Analysis and/or 
Interpretation – D.M.N.P., P.O.S.; Literature Search – D.M.N.P., S.H.Y., P.O.S.; Writing – D.M.N.P., S.H.Y., P.O.S.; 
Critical Reviews – S.H.Y. 

Conflict of interest statement: The authors declared no conflict of interest. 

REFERENCES    

[1] Tedjakusuma F, Lo D. Functional properties of Anredera cordifolia (Ten.) Steenis: a review. IOP Conf Ser Earth 
Environ Sci. 2022;998(1): 1-10. https://doi.org/10.1088/1755-1315/998/1/012051  

[2]  Nawawi RA, Kamaluddin MT, Theodorus T. In vivo efficacy of topical binahong (Anredera cordifolia (Ten.) Steenis) 
leaf ethanolic extract on transforming growth factor-beta 1 in ınfected wounds. Asian J Pharm Clin Res. 2021;14(3): 
99-102. https://doi.org/10.22159/ajpcr.2021.v14i3.40516 

[3] Nasution NA, Artika IM, Safari D. Antibacterial activity of leaf extracts of Anredera cordifolia (Ten.) Steenis and 
Muntingia calabura L. against Streptococcus pneumoniae. Curr Biochem. 2020;7(1): 1-9. 
https://doi.org/10.29244/cb.7.1.1  

[4]  Sidhartha E, Yang JJ,Dimara RSN, Rahmawati F. Phytochemical screening, antioxidant and antifungal activity test 
of binahong leaf extract (Anredera cordifolia (Ten.) Steenis). Eur J Adv Chem Res. 2024;5(1): 1-8. 
https://doi.org/10.24018/ejchem.2024.5.1.151   

[5] Nunes CdR, Arantes MB, Pereira SMdF, Cruz LLd, Passos MdS, Moraes LPd, Vieira IJC, Oliveira DBd. Plants as 
sources of anti-Inflammatory Agents. Molecules. 2020;25(16): 3726. https://doi.org/10.3390/molecules25163726. 

https://doi.org/10.12991/jrespharm.1796226
https://doi.org/10.1088/1755-1315/998/1/012051
https://doi.org/10.22159/ajpcr.2021.v14i3.40516
https://doi.org/10.29244/cb.7.1.1
https://doi.org/10.24018/ejchem.2024.5.1.151


Pratiwi et al. 
Nanoemulgel formula with purified Anredera cordifolia (Ten.) steenis leaves extract 
for anti-inflammatory activity 

Journal of Research in Pharmacy 

 Research Article 

 

 

 https://doi.org/10.12991/jrespharm.1796226  
J Res Pharm 2025; 29(6): 2239-2252 

2251 

[6] Santosa OB, Gani MR, Yuliani SH. Chemometric assisted quantitative determination of vitexin in ethanolic extract 
of binahong (Anredera cordifolia (Ten.) Steenis) leaves. Int J Appl Pharm. 2020;12(6): 69-75. 
https://doi.org/10.22159/ijap.2020v12i6.39248  

[7]  Alba MT, Pelegrin CMGd, Sobottka A. Ethnobotany, ecology, pharmacology, and chemistry of Anredera cordifolia 
(Basellaceae): a review. Rodriguesia. 2020;71. https://doi.org/10.1590/2175-7860202071060   

[8]  Sukandar EY, Ridwan A, Sukmawan YP. Vasodilation effect of oleanolic acid and apigenin as a metabolite 
compound of Anredera cordifolia (Ten) V. Steenis on ısolated rabbit aortic and frog heart. Int J Res Ayurveda Pharm. 
2016;7(5): 82-84. https://doi.org/10.7897/2277-4343.075200   

[9]  Kementrian Kesehatan RI, Farmakope Herbal Indonesia, Edisi II, Direktorat Jenderal Kefarmasian dan Alat 
Kesehatan, Jakarta 2017. 

[10] Subramoniam A, Asha VV, Nair SA, Sasidharan SP, Sureshkumar PK, Rajendran KN, Karunagaran D, Ramalingam 
K. Chlorophyll revisited: anti-ınflammatory activities of chlorophyll a and ınhibition of expression of tnf-α gene by 
the same. Inflammation. 2012;35(3): 959-966. https://doi.org/10.1007/s10753-011-9399-0    

[11] Dinku W, Park SB, Jeong JB, Jung C, Dekebo A. Chemical composition and anti-ınflammatory activity of essential 
oils from resin of commiphora species. Bull Chem Soc Ethiop. 2022;36(2): 399-415. 
https://doi.org/10.4314/bcse.v36i2.13   

[12] Tommasini S, Raneri D, Ficarra R, Calabrò ML, Stancanelli R, Ficarra P. Improvement in solubility and dissolution 
rate of flavonoids by complexation with β-cyclodextrin. J Pharm Biomed Anal. 2004;35(2): 379-387. 
https://doi.org/10.1016/S0731-7085(03)00647-2  

[13] Handharyani E, Noviyanti L, Mustika A, Andriani A, Yuliani S. Antibacterial activity of Curcuma longa (turmeric), 
Curcuma zedoaria (zedoary), and Allium sativum (garlic) nanoparticle extract on chicken with chronic respiratory 
disease complex: in vivo study. E3S Web of Conferences. 2020;151(3):01054. 
https://doi.org/10.1051/e3sconf/202015101054  

[14] Rowe RC, Sheskey P, Quinn M, Handbook of Pharmaceutical Excipients, Sixth Edit, In: United State of America: 
Pharmaceutical Press, USA 2009. 

[15] BPOM, Peraturan Badan Pengawasan Obat dan Makanan No 7 Tahun 2014 Tentang Pedoman Uji Toksisitas 
Nonklinis Secara In Vivo, Badan Pengawas Obat Dan Makanan Republik Indonesa, Jakarta 2014.  

[16]  Dwitiyanti, Harahap Y, Elya B, Bahtiar A. Impact of solvent on the characteristics of standardized binahong leaf 
(Anredera cordifolia (Ten.) Steenis). Pharmacogn J. 2019;11(6): 1463–1470. https://doi.org/10.5530/pj.2019.11.226  

[17] Fardhyanti DS, Kusumaningrum M Alfa N, Imani C, Jai J, Asyikin N, Zaki M,  Andriyani R, Putri MR. The 
temperature effect of madeira vine (Anredera cordifolia) leaf oil extraction and ıts characterization as an additive in 
health supplement product. J Adv Res Fluid Mech Therm Sci. 2022;97(2): 1–7.  
https://doi.org/10.37934/arfmts.97.2.17  

[18] Samirana PO, Swastini DA, Ardinata IPR, Suarka IPSD. Penentuan profıl kandungan kımıa ekstrak etanol daun 
bınahong (Anredera scandens (L.) Moq.). Jurnal Farmasi Udayana. 2017;6(1): 23-35. 
https://doi.org/10.24843/JFU.2017.v06.i01.p05 

[19] Mahato N, Sinha M, Sharma K, Koteswararao R, Cho MH. Modern extraction and purification techniques for 
obtaining high purity food-grade bioactive compounds and value-added co-products from citrus wastes. Foods. 
2019;8(11): 523. https://doi.org/10.3390/foods8110523 

[20] Zhang QW, Lin LG, Ye WC. Techniques for extraction and ısolation of natural products: a comprehensive review. 
Chinese Med. 2018;13(1): 1-26. https://doi.org/10.1186/s13020-018-0177-x  

[21] Jiang T, Ghosh R, Charcosset C. Extraction, purification and applications of curcumin from plant materials-a 
comprehensive review. Trend Food Sci Technol. 2021;112: 419-430. https://doi.org/10.1016/j.tifs.2021.04.015 

[22] Cante RC, Garella I, Gallo M, Nigro R. Effect of moisture content on the extraction rate of coffee oil from spent 
coffee grounds using Norflurane as solvent. Chem Eng Res Des. 2021;165: 172-179. 
https://doi.org/10.1016/j.cherd.2020.11.002  

[23] Kunle, Folashade O, Egharevba, Omoregie H, Ahmadu, Ochogu P. Standarization of herbal medicines-a review. Int 
J Biodivers Conserv. 2012;4(3): 101-112. https://doi.org/10.5897/IJBC11.163 

[24] Nugroho AE, Malik A, Pramono S. Total phenolic and flavonoid contents, and in vitro antihypertension activity of 
purified extract of Indonesian cashew leaves (Anacardium occidentale L.). Int Food Res J. 2013;20(1): 299-305. 
https://www.researchgate.net/publication/236879341  

[25] Azeez AR, Alkotaji M. Nanoemulgel as a recent drug delivery system. Mil Med Sci Lett. 2022;91(2):128-139. 
https://doi.org/10.31482/mmsl.2021.035  

[26] Zhou Y. Research progress in preparation, stability and application of nanoemulsion. J Phys Conf Ser. 
2022;2152(1):1–8. https://doi.org/10.1088/1742-6596/2152/1/012044  

[27] Abdulbaqil MR, Albadri AA, Abdulelah FM. Nanoemulsion preparation, ıdentification and evaluation review. J 
Glob Pharma Technol. 2019;11(7): 198-206. https://www.researchgate.net/publication/336722242  

[28] Astuti KW, Wijayanti NPAD, Yustiantara PS, Laksana KP, Putra PSA. Anti-Inflammatory activity of mangosteen 
(Garcinia mangostana Linn.) rind extract nanoemulgel and gel dosage forms. Biomed Pharmacol. 2019;12(4): 1767-
1774. https://doi.org/10.13005/bpj/1807  

https://doi.org/10.12991/jrespharm.1796226
https://doi.org/10.22159/ijap.2020v12i6.39248
https://doi.org/10.1590/2175-7860202071060
https://doi.org/10.7897/2277-4343.075200
https://doi.org/10.1007/s10753-011-9399-0
https://doi.org/10.4314/bcse.v36i2.13
https://doi.org/10.1016/S0731-7085(03)00647-2
https://doi.org/10.1051/e3sconf/202015101054
https://doi.org/10.5530/pj.2019.11.226
https://doi.org/10.37934/arfmts.97.2.17
https://doi.org/10.24843/JFU.2017.v06.i01.p05
https://doi.org/10.3390/foods8110523
https://doi.org/10.1186/s13020-018-0177-x
https://doi.org/10.1016/j.tifs.2021.04.015
https://doi.org/10.1016/j.cherd.2020.11.002
https://doi.org/10.5897/IJBC11.163
https://www.researchgate.net/publication/236879341
https://doi.org/10.31482/mmsl.2021.035
https://doi.org/10.1088/1742-6596/2152/1/012044
https://www.researchgate.net/publication/336722242
https://doi.org/10.13005/bpj/1807


Pratiwi et al. 
Nanoemulgel formula with purified Anredera cordifolia (Ten.) steenis leaves extract 
for anti-inflammatory activity 

Journal of Research in Pharmacy 

 Research Article 

 

 

 https://doi.org/10.12991/jrespharm.1796226  
J Res Pharm 2025; 29(6): 2239-2252 

2252 

[29] Gurpreet K, Singh SK. Review of nanoemulsion formulation and characterization techniques. Indian J Pharm Sci. 
2018;80(5): 781-789. https://doi.org/10.4172/pharmaceutical-sciences.1000422  

[30] Gumilar KNB, Yuliani H, Dwiastuti R. Optımızatıon and physıcal characterızatıon of quercetın nanoemulgel 
formula as an antıbacterıal agent. Int J Appl Pharm. 2023;15(1): 104-110. 
https://doi.org/10.22159/ijap.2023v15i1.46737  

[31] Hardestyariki D, Al-Rasyid RS, Apriani EF. Sambiloto leaves (Andrographis paniculata (Burm.f.) Wall. Ex. Nees) 
nanoemulsion preparations: Optimization of Tween 80 and PEG-400 concentrations as photoprotective agents. J 
Res Phar. 2024;28(5): 1435-1488. http://doi.org/10.29228/jrp.821  

[32] Harshitha V, Venkataswamy M, Kumar DP, Rani KS, Trinath A. Nanoemulgel: a process promising in drug 
delivery system. Res J Pharm Dos Forms Technol. 2020;12(2): 1-6. http://doi.org/0.5958/0975-4377.2020.00022.1  

[33] Rohmani S, Kuncoro MAA. Uji stabilitas dan aktivitas gel andsanitizer ekstrak daun kemangi. J Pharm Sci Clin Res. 
2019;4(1): 16-28. http://doi.org/10.20961/jpscr.v4i1.27212   

[34] Sun F, Zhang Y, Li Q. Therapeutic mechanisms of ıbuprofen, prednisone and betamethasone in osteoarthritis. Mol 
Med Rep. 2017;15(2): 981-987. http://doi.org/10.3892/mmr.2016.6068  

[35] Mansouri MT, Hemmati AA, Naghizadeh B, Mard SA, Rezaie A, Ghorbanzadeh B. A study of the mechanisms 
underlying the anti-inflammatory effect of ellagic acid in carrageenan-induced paw edema in rats. Indian J 
Pharmacol. 2015;47(3): 292-298. http://doi.org/10.4103/0253-7613.157127  

[36] Necas J, Bartosikova L. Carrageenan: a review. Vet Med. 2013;58(4): 187-205. http://doi.org/10.17221/6758-
VETMED  

[37] Al-Khayri JM, Sahana GR, Nagella P, Joseph BV, Alessa FM, Al-Mssallem MQ. Flavonoids as potential anti-
inflammatory molecules: a review. Molecules. 2022;27(9): 2901. http://doi.org/10.3390/molecules27092901  

[38] Sjahid LR, Aqshari A, Sediarso S. Penetapan kadar fenolik dan flavonoid hasil ultrasonic assisted extraction daun 
binahong (Anredera cordifolia [Ten] Steenis). J Ris Kim. 2020;11(1): 16-23. http://doi.org/10.25077/jrk.v11i1.348  

[39] Mulangsri DAK. Profil aktivitas antibakteri dari dua jenis ekstrak daun binahong (Anredera cordifolia (Ten) Steenis) 
terhadap bakteri Staphylococcus epidermidis. J Ilm PANNMED (Pharmacist, Anal Nurse, Nutr Midwivery, Environ 
Dent. 2020;15(2): 303-307. https://doi.org/10.36911/pannmed.v15i2.682 

[40] Sukandar EY, Ridwan A, Sukmawan YP. Vasodilation effect of oleanolic acid and apigenin as a metabolite 
compound of Anredera cordifolia (Ten) V. Steenis on ısolated rabbit aortic and frog heart. Int J Res Ayurveda Pharm. 
2016;7(5): 82-84. https://doi.org/10.7897/2277-4343.075200  

[41] Iwo MI, Adlia A, Septila SI, Pratama YA, Purkon  DB. Antithrombotic and antioxidant activities of binahong 
(Anredera cordifolia (Ten.) Steenis) leaf ethanol extract and its nanoemulsion preparation in swiss webster mice. J 
Trop Pharm Chem. 2022;6(2): 120-132. https://doi.org/10.25026/jtpc.v6i2.516  

[42] Nirmala MJ, Durai L, Rao KA, Nagarajan R. Ultrasonic nanoemulsification of cuminum cyminum essential oil and 
ıts applications ın medicine. Int J Nanomedicine. 2020;15: 795-807. https://dor.org/10.2147/IJN.S230893  

[43] Rusli Z, Sari BL, Utami NF, Sabila S. Optimization of microwave-assisted extraction of flavonoids from binahong 
(Anredera cordifolia) leaves using respon surface methodology. J Fitofarmaka Indonesia. 2020;7(3): 10-19. 
https://dor.org/10.33096/jffi.v7i3.596  

[44] Dwiastuti R, Irnandari E, Gani MR, Yuliani SH, Nastiti CMRR. Optimization of nanosilver synthesis process with 
bioreductor of binahong leaf extract (Anredera cordifolia (Ten.) Steenis). Jurnal Farmasi Sains dan Komunitas. 
2022;19(2): 62-70. https://doi.org/10.24071/jpsc.004465  

[45] Andini S, Yulianita Y, Febriani ENK. Formulasi sediaan nanoemulgel ekstrak buah lada hitam (Piper ningrum L.) 
dengan variasi konsentrasi tween 80 dan peg 400. Maj Farmasetika. 2023;8(3): 250-265. 
https://doi.org/10.24198/mfarmasetika.v8i2.40678  

[46] Annaura S, Ferdianiko IY, Amin AF, Rahmayanti M, Lestari RI, Salsabila DF. Formulation of gambir extract 
nanoemulgel with maggot oil as oil phase. Akta Kim Indonesia. 2022;7(2): 107-119. 
http://doi.org/10.12962/j25493736.v7i2.14755  

 

 

https://doi.org/10.12991/jrespharm.1796226
https://doi.org/10.4172/pharmaceutical-sciences.1000422
https://doi.org/10.22159/ijap.2023v15i1.46737
http://doi.org/10.29228/jrp.821
http://doi.org/0.5958/0975-4377.2020.00022.1
http://doi.org/10.20961/jpscr.v4i1.27212
http://doi.org/10.3892/mmr.2016.6068
http://doi.org/10.4103/0253-7613.157127
http://doi.org/10.17221/6758-VETMED
http://doi.org/10.17221/6758-VETMED
http://doi.org/10.3390/molecules27092901
http://doi.org/10.25077/jrk.v11i1.348
https://doi.org/10.36911/pannmed.v15i2.682
https://doi.org/10.7897/2277-4343.075200
https://doi.org/10.25026/jtpc.v6i2.516
https://dor.org/10.2147/IJN.S230893
https://dor.org/10.33096/jffi.v7i3.596
https://doi.org/10.24071/jpsc.004465
https://doi.org/10.24198/mfarmasetika.v8i2.40678
http://doi.org/10.12962/j25493736.v7i2.14755

