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 Atorvastatin calcium is an antihyperlipidemic agent with low 
bioavailability due to the first-pass metabolism after oral administration. 
To overcome the limitation, an alternative method for delivering drug 
molecules to the systemic circulation is needed, such as transethosomes 
produced for transdermal delivery. Therefore, this study aimed to produce 
atorvastatin calcium transethosomes with characteristics suitable for 
transdermal delivery using validated analytical method. Transethosomes 
formulations were prepared with different concentrations of soy lecithin 
and ethanol. All formulations were evaluated for particle size, zeta 
potential, polydispersity index (PDI), drug content, and deformability 
index. Validation of the analytical method of atorvastatin calcium was 
carried out using system suitability, selectivity, linearity, limit of detection 
(LOD), limit of quantification (LOQ), precision, accuracy, and robustness. 
The result showed that transethosomes had a small particle size of 123.90 
nm-165.10 nm, high zeta potential values, acceptable PDI, the highest 
atorvastatin calcium content, and good deformability index. In addition, 
the system suitability test results were acceptable and there was no 
interference in the atorvastatin calcium area. Linearity showed r =0.9999 
with LOD and LOQ values of 0.388 µg/mL and 1.176 µg/mL, respectively. 
The % RSD in the precision was < 2 and the recovery in the accuracy was 
98.76%-101.04%. The method proved to be robust with respect to mobile 
phase pH changes. Based on the results, atorvastatin calcium-loaded 
transethosomes were suitable for transdermal delivery and could be 
effectively produced with a 3% soy lecithin and 30% ethanol 
concentration. The analytical method for determining drug content of 
atorvastatin calcium-loaded transethosomes could be effectively applied. 
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G R A P H I C A L  A B S T R A C T  

 

 

Introduction 

Atorvastatin calcium is a drug with low 

bioavailability and often subjected to intestinal 

wall extraction through the catalytic activity of 

the CYP3A4 enzyme. The extraction process has 

been reported to contribute to apical recycling 

mediated by intestinal P-glycoprotein or other 

efflux proteins [1]. 

In addition, an essential aspect of the process 

comprises glucuronidation catalyzed by uridine 

diphosphate glucuronosyltransferase (UGT) 1A1 

and 1A3 [2]. To overcome the challenge 

associated with atorvastatin calcium, several 

studies recommended the use of transdermal 

delivery system as an effective method. The 

method can be used to address low 

bioavailability by transporting drug compounds 

through the skin layers into the systemic 

circulation [3]. 

This route avoids first-pass metabolism, 

permitting the drug to enter systemic circulation 

without encountering obstacles, such as pH, 

enzymes, or bacteria in the gastrointestinal tract 

[4]. The development of transdermal delivery  

system has also been found to increase the 

bioavailability of several drug types, including the 

fluvastatin sodium spanlastic nanovesicles can 

increase bioavailability by 2.79 fold [5], 

raloxipine encapsulated spanlastic nanogel 

increses bioavailability 2.15 fold [6] and the 

bioavailability of the pioglitazone patch increases 

by 2.2 times compared to the oral route [7]. 

According to the previous studies, the skin is the 

largest organ of the body with potential for 

adequate drug delivery compared to other 

biological membranes despite the slower 

permeation rate due to the presence of stratum 

corneum in the outermost layer [4]. 

Various strategies have been implemented to 

increase drug delivery through the skin, including 

the use of chemical penetration enhancers, 

physical methods, and vesicular systems. 

However, penetration enhancers can cause skin 

irritation and are limited to drug types with small 

molecular weights. Physical methods, such as 

iontophoresis, also pose a risk of burns when 

electrodes are misused [4], while vesicular 

systems comprising liposomes, transfersomes, 

ethosomes, and transethosomes are known to be 

biocompatible and biodegradable [8].  
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Each of the vesicular systems has been reported 

to have unique characteristics due to the 

constituent components, leading to different 

penetration mechanisms. 

For instance, liposomes are composed of 

cholesterol intercalating between phospholipid 

molecules to produce rigid vesicles [9]. 

Transfersomes consist of phospholipids and an 

edge activator (surfactant), which forms 

deformable vesicles [9], while ethosomes consist 

of phospholipids and high ethanol concentrations 

capable of enhancing drug molecule penetration 

[10].  

In addition, transethosomes are a combination of 

ethosomes and transfersomes, generating 

ultradeformable vesicles [11]. The flux value of 

piroxicam transethosomes is higher than 

liposomes, transfersomes and ethosomes [12]. In 

this context, paeonol transethosomes have 

particle size, polydispersity index (PDI), 

entrapment efficiency, flux, and AUC values, 

which are superior to the characteristics of 

transfersomes [13]. This study selected 

transethosomes due to the ability to increase 

penetration through the effect of the ethanol 

component, thereby, increasing fluidity and 

decreasing density of the stratum corneum [14]. 

The procedure was followed by the effect of the 

ultradeformable transethosomes system, which 

penetrates through a smaller narrow gaps when 

compared to the diameter [15]. There has been 

no previous research in the development of 

atorvastatin calcium-loaded transethosomes. 

Over the years, several methods for assessing 

atorvastatin calcium have been reported. 

However, the majority of the methods have 

focused on determining the drug content in tablet 

dosage form and in combination with other 

compounds. This indicates that an analytical 

technique for determining the active compound 

atorvastatin calcium content in transethosomes is 

needed to evaluate the amount of atorvastatin 

content. According to ICH Q2 (R2) guidelines, 

quantitative drug compound testing in drug 

products or other components must use a 

validated analytical technique to ensure reliable 

and reproducible results. Therefore, this study 

aims to produce atorvastatin calcium-loaded 

transethosomes that meet the required criteria of 

particle size, zeta potential, drug content, PDI, 

and deformability index for transdermal delivery 

system, and obtain a validated analytical method 

for determining drug content of atorvastatin 

calcium in transethosomes carriers. 

Materials and Methods  

The materials used in this study included 

atorvastatin calcium trihydrate (PT. Kimia Farma 

Sungwun Pharmacopea, Indonesia), oleic acid 

(Avantor, USA), soy lecithin (Lecico, Germany), 

and ethanol (Munggur Putu Karso, Indonesia). 

Meanwhile, the reagents and solvents of every 

other type were of analytical grade. 

Preparation of Atorvastatin Calcium-Loaded 

Transethosomes 

This study commenced with the preparation of 

transethosome formulations for atorvastatin 

calcium, incorporating soy lecithin, oleic acid, and 

ethanol, as presented in Table 1.  

Table 1: Formulations of atorvastatin calcium-loaded transethosome 

Formulations 
Atorvastatin calcium 

trihydrate (mg) 

Soy lecithin 

(g) 

Oleic acid 

(mL) 

Ethanol 

(mL) 

Distilled water  

up to 

F1 432 1 6 20 100 

F2 432 1 6 25 100 

F3 432 1 6 30 100 

F4 432 3 6 20 100 

F5 432 3 6 25 100 

F6 432 3 6 30 100 

F7 432 5 6 20 100 

F8 432 5 6 25 100 

F9 432 5 6 30 100 
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Transethosomes were produced using the 

method developed by Song et al. with slight 

modifications [16]. Furthermore, atorvastatin 

calcium was dissolved in oleic acid and ethanol, 

stirred using a magnetic stirrer at 700 rpm, and 

followed by the addition of soy lecithin to the 

mixture. Homogenization was then carried out at 

10,000 rpm, and continuously added with 

distilled water. The resulting transethosomes 

were filtered using a mini extruder with a 200 nm 

pore membrane [17], and evaluated. 

Particle Size, Zeta Potential, and Polydispersity 

Index 

A particle size analyzer, Anton Paar Letisizer 500, 

was used for this assessment (Anton Paar, 

Austria), and the measurements were carried out 

at room temperature (25 ̊C), with samples 

initially diluted in distilled water at a ratio of 

1:20. This instrument had appropriate software 

for particle size, polydispersity index (PDI), and 

zeta potential analysis, while all measurements 

were conducted in triplicate. 

Deformability Index 

Vesicles were extruded for 5 minutes through a 

filter membrane with 100 nm pores in a mini 

extruder equipped with a vacuum pump. 

Furthermore, the volume of transethosomes 

collected in 5 minutes was measured, and the 

particle size post-extrusion was evaluated with 

particle size analyzer (Letisizer 500 Anton Paar). 

Deformability index was calculated using the 

following equation: 

                         (1) 

Where, D denotes vesicle deformability index, J is 

the volume of transethosomes passing through 

the filter membrane in 5 minutes (mL), rv is 

vesicle size after extrusion (nm), and rp is the 

membrane pore size (nm). 

Validation Method 

Chromatographic Conditions 

The quantity of atorvastatin calcium loaded in 

transethosomes system was determined using 

HPLC (Shimadzu, Japan), with a stationary phase 

column YMC – Triart C8 150 x 4.6 mm, 5 µm and a 

mobile phase consisting of purified water, and 

acetonitrile (48:52) at pH 3.0 was adjusted with 

phosphoric acid (H3PO4). The implemented flow 

rate was 1.0 mL/minute at UV wavelength 245 

nm, column temperature reached 27 ̊C, and 

injection volume was 10 µL. 

Preparation of Mobile Phase 

Purified water and acetonitrile were mixed in a 

ratio of 48:52 and put in a glass beaker, and then 

adjusted the pH to 3.0 with H3PO4, and stirred 

using a magnetic stirrer until homogeneous and 

filtered. 

Preparation of Standard Solution 

Atorvastatin calcium trihydrate was weighed at 

13.5 mg, put into a 25 mL volumetric flask, 

dissolved, and filled with methanol. A total of 1 

mL solution was pipetted into a 20 mL measuring 

flask, and then the mobile phase was added to the 

limit mark, and the solution was filtered with 0.2 

µm filter paper (concentration = 27 µg/mL). 

Preparation of Sample Solution 

Atorvastatin calcium transethosomes in a 0.25 

mL pipette (1 mL = 4.32 mg atorvastatin calcium 

trihydrate) were put into a 10 mL volumetric 

flask, dissolved with methanol to the limit mark, 

and sonicated for 15 minutes. A pipette of 5 mL 

solution was done and placed in a 20 mL 

measuring flask, diluted with the mobile phase to 

the limit mark. The solution was filtered using a 

0.2 µm membrane (concentration = 27 µg/mL). 

System Suitability  

The standard solution was injected into HPLC 

system with 6 replicates [18], the response was 

observed at a wavelength of 245 nm, and relative 

standard deviation (RSD) was calculated. System 

suitability test requirements were acceptable 

when RSD value was ≤ 2% and the theoretical 

plate number N > 2000 with a tailing factor of no 

more than 2 [19]. 
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Selectivity 

The blank solution (methanol), standard, and 

sample were injected into HPLC system, and 

there must be no interference with the 

atorvastatin calcium chromatogram [20]. 

Linearity 

Linearity could be obtained from the linear 

regression equation of the calibration curve, and 

the calibration curve was made with 5 different 

concentrations 10, 20, 30, 40, and 50 µg/mL, 

using a mobile phase as a dilute [17,19]. 

Limit of Detection (LOD) and Limit of Quantitation 

(LOQ) 

LOD and LOQ were calculated based on linear 

regression from the calibration curve [21]. LOD 

and LOQ values were calculated based on the 

following formula: 

 

 

Precision and Accuracy 

Accuracy and precision were assessed using a 

minimum of 9 tests of at least 3 concentration 

levels (3 concentration levels with 3 replicates 

each) [22]. Accuracy and precision tests were 

carried out using the placebo spike method by 

preparing sample solutions at concentrations of 

80%, 100%, and 120% [26,27]. In addition, the 

absorption was measured in 3 replicates at each 

concentration, accuracy was reported as % 

recovery, and precision was reported as the 

coefficient of variation (RSD) [22]. 

Robustness 

Robustness was carried out based on the effect of 

pH variations in the mobile phase on the analysis 

results by injecting the standard solution and 

sample solution 3 times with a pH variation of 0.2 

units [18] using H3PO4 in the mobile phase 

condition, namely with pH 2.8, pH 3, and pH 3.2. 

Drug Content 

For drug content, one mL transethosomes 

equivalent to 4.32 mg atorvastatin calcium 

trihydrate was diluted with methanol until the 

concentration was 21.6 µg/mL. The sample was 

injected into HPLC system, and the 

chromatogram and retention time were recorded. 

Results and Discussion 

Evaluation of Atorvastatin Calcium-Loaded 

Transethosomes 

Particle Size, Zeta Potential, and Polydispersity 

Index 

Transethosomes particle size distribution was 

determined using dynamic light scattering (DLS). 

Suspended particles moved randomly, with speed 

dependent on size, with smaller particles 

showing faster movement. Moreover, light 

scattering caused by the samples was 

successfully detected and recorded [25]. The 

particle size data used included the average 

hydrodynamic diameter, specifically essential for 

characterizing particles in solution and those 

coated or subjected to surface modification [26]. 

All transethosome formulations have particle 

sizes ranging between 123.90 nm to 165.10 nm, 

with F4 being the smallest and F2 as the largest, 

as listed in Table 2. 

The results showed all formulations had particle 

size of less than 210 nm, which was suitable for 

transdermal delivery [27]. Moreover, smaller 

vesicle size showed better drug permeation into 

the skin [28]. The use of ethanol in high 

concentrations could be responsible for the small 

particle size observed, as ethanol tends to reduce 

the thickness of the vesicle membrane [29]. 

However, increasing ethanol concentration does 

not correlate with decreasing particle size. 

Polydispersity index (PDI) values in Table 2 

represented particle size uniformity in 

atorvastatin calcium-loaded transethosomes, 

respectively, ranging from 0.163-0.238 with the 

order F1<F2<F3<F8<F6<F7<F9<F4<F5. The 

values obtained were acceptable and showed a 

relatively homogeneous vesicular size 

distribution. Likewise, size homogeneity and 



Lestari P.M., et al., / J. Med. Chem. Sci. 2024, 7(7) 969-982 

974 | P a g e  

 

narrow size distribution were confirmed by 

values below 0.3. It was reported that PDI greater 

than 0.5 was a very high value and reflected the 

diverse and heterogeneous vesicle size 

distribution [30]. 

Table 2: Characteristics of atorvastatin calcium-loaded transethosomes 

Formulations Particle size (nm) PDI Zeta potential (mV) Drug content (%) 

F1 153.69 ± 3.99 0.163 ± 0.01 -40.97 ± 0.71 98.32 ± 0.10 

F2 165.10 ± 3.27 0.187 ± 0.01 -47.13 ± 2.24 97.26 ± 0.04 

F3 159.17 ± 0.51 0.195 ± 0.04 -46.33 ± 3.13 99.74 ± 1.40 

F4 123.90 ± 1.91 0.233 ± 0.01 -63.20 ± 1.42 101.61 ± 0.01 

F5 130.38 ± 3.75 0.238 ± 0.01 -61.23 ± 1.08 100.40 ± 0.02 

F6 125.88 ± 3.12 0.204 ± 0.03 -56.30 ± 0.72 103.20 ± 0.90 

F7 125.28 ± 3.07 0.210 ± 0.01 -58.90 ± 0.26 97.22 ± 0.06 

F8 124.75 ± 1.39 0.198 ± 0.01 -43.60 ± 0.26 98.89 ± 0.17 

F9 132.18 ± 4.46 0.224 ± 0.01 -42.30 ± 0.30 97.80 ± 0.11 

 

 

Figure 1: Particle size distribution of atorvastatin calcium transethosomes 
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The transethosomes particle size distribution of 

the six formulations was in the range of 16 nm to 

1121.4 nm, as displayed in Figure 1. F1 to F3, F4 

to F6, and F7 to F9 had a reasonably narrow, 

fairly wide, and narrow distribution between 71 

nm – 400 nm, 40.5 nm – 1121.4 nm, and 16.6 nm 

– 307 nm, respectively. This showed that F1 to F3 

were the most monodispers. This corresponded 

to the lowest PDI values observed among the 

most monodispersed formulations including F1 

to F3, as presented in Table 2. The particle size 

distribution provided in Table 3 was calculated 

based on intensity distribution data and 

expressed in nm. D10 showed that 10% of the total 

particles had a size smaller than the specified 

distribution value, while the size of 90% 

exceeded this value [31]. D10 values for 

atorvastatin calcium-loaded transethosome 

formulations were in the order 

F4<F5<F7<F6<F9<F8<F3<F1<F2, respectively, 

while D50 and D90 showed that the size of 50% 

and 90% of the total particles were smaller than 

the provided distribution value [31]. D90 values of 

all formulations followed the order 

F8<F6<F9<F7<F1<F4<F2<F3<F5, respectively. 

All transethosome formulations had a negative (-) 

charge presented in Table 2 due to the ionization 

of the phosphate groups of soy lecithin [32] . In 

addition, ethanol content contributed a negative 

charge to the polar head groups of phospholipids, 

which ultimately led to electrostatic repulsion 

[33,36]. All transethosome formulations 

containing atorvastatin calcium had zeta 

potential values ≥ -40.97 mV, presented in Table 

2. Zeta potential was measured using 

electrophoretic light scattering (ELS), which 

determined the speed of particles in an electric 

field [25]. Furthermore, it reflected the 

electrostatic charge on the surface of the lipid 

bilayer, indicating the stability of the vesicular 

system [31,37]. Zeta potential values exceeding ± 

30 mV indicated good stability [38,39]. In general, 

with higher zeta potential value, the colloid 

stability is better [37] and can reduce aggregation 

[33].

Table 3: The particle size distribution of atorvastatin calcium-loaded transethosomes 

Formulations D10 (nm) D50 (nm) D90 (nm) 

F1 94.92 ± 1.23 145.36 ± 7.80 224.5 ± 24.98 

F2 102.3 ± 1.37 153.14 ± 3.12 232.6 ± 13.21 

F3 93.98 ± 6.48 150.17 ± 4.37 249.6 ± 26.59 

F4 63.01 ± 2.27 122.07 ± 5.10 231.5 ± 20.65 

F5 63.18 ± 1.94 120.16 ± 5.55 277.5 ± 65.39 

F6 70.59 ± 3.13 121.39 ± 5.18 204.1 ± 21.87 

F7 65.96 ± 3.08 127.33 ± 3.96 219.9 ± 5.75 

F8 72.08 ± 0.71 119.82 ± 2.67 194.1 ± 13.93 

F9 70.86 ± 3.66 125.58 ± 1.43 216.8 ± 3.67 

 

Drug Content 

Transethosomes produced in this study 

contained 97.22%-103.20% atorvastatin calcium, 

as presented in Table 2. This indicated uniform 

distribution of the active ingredient across vesicle 

and showed that all components were compatible 

and maintained atorvastatin calcium in 

transethosomes formulations. Therefore, 

evaluating the active compound content in 

formulations was crucial for all dosages, as the 

content should not significantly differ from the 

labeled amount, specifically 100 ± 10% [38].  

Deformability Index 

Vesicle flexibility, a crucial factor for enhancing 

drug penetration through the skin, was assessed 

with deformability index data summarized in 

Table 4. The advantage of transethosomes over 

other forms of vesicles is their high deformability 

[39]. Moreover, vesicular systems with good 

deformability index penetrated lipid membranes 

without losing integrity [35], and passed through 

pores smaller than their diameter [15]. In this 

study, F5 and F6 had a high deformability index 

and maintained identical size pre and post-

extrusion. In addition, increasing ethanol 
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concentration led to an enhanced deformability 

index, according to the study by Esposito et al. 

(2022), who showed higher ethanol increased 

transethosomes vesicle elasticity. A good 

deformability index resulted from the synergy of 

oleic acid as a penetration enhancer and ethanol, 

which interdigitated the lipid bilayer. This 

interaction promoted vesicle softening and 

increased deformability index [40]. Therefore, it 

was effective in delivering atorvastatin calcium 

through the skin. 

Table 4: Deformability index of atorvastatin calcium-loaded transethosomes 

Formulations 
Particle size before extrusion 

(nm) 

Particle size after extrusion 

(nm) 
Deformability index 

F1 153.69 ± 3.99 142.02 ± 3.92 5.05 ± 1.10 

F2 165.10 ± 3.27 155.69 ± 2.85 5.68 ± 1.58 

F3 159.17 ± 0.51 152.55 ± 3.05 6.18 ± 0.54 

F4 123.90 ± 1.91 114.71 ± 9.13 4.96 ± 0.89 

F5 130.38 ± 3.75 128.12 ± 3.78 6.70 ± 0.35 

F6 125.88 ± 3.12 120.89 ± 2.34 6.84 ± 1.01 

F7 125.28 ± 3.07 118.31 ± 3.97 4.80 ± 0.48 

F8 124.75 ± 1.39 117.27 ± 1.57 5.25 ± 0.92 

F9 132.18 ± 4.46 119.92 ± 1.89 6.24 ± 0.60 

 

Validation of Analytical Method 

System Suitability  

The system suitability test met the requirements, 

with the percent RSD of the area of re-injection 

having a value of 0.475% or ≤ 1%, and the 

theoretical plate number (N) of 6 replicate 

injections was > 2000 [19]. The greater the N 

value, the better the column efficiency [19], and 

the average N value obtained from this study was 

50679, described in Table 5. Apart from that, the 

average value of the tailings factor from 6 

injections was 1.062 or no more than 2 [19]. 

Table 5: System suitability of an analytical method for atorvastatin calcium transethosomes 

No. Area Theoretical plate number (N) Tailings factor 

1 653542 50397 1.063 

2 651915 50775 1.062 

3 659412 50669 1.061 

4 658859 50668 1.063 

5 657874 50798 1.060 

6 658230 50767 1.061 

Average 656639 50679 1.062 

% RSD 0.475% 0.268% 0.104% 

 

Selectivity 

Selectivity describes a particular analyte in a 

matrix that can be measured without interference 

from other components [18,22]. The results of 

the standard and sample chromatograms showed 

that there was no interference with the 

atorvastatin calcium retention time, as shown in 

Figure 2. This revealed that the method used was 

selective for the atorvastatin calcium compound. 
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Figure 2: Chromatogram of blank (A), standard (B), and sample (C) 

Linearity 

Linearity was determined by measurements 

using 5 concentrations [19], and based on the 

measurement data, a linear regression line 

equation (y=a+bx) was created to obtain the 

correlation coefficient, which showed linearity. 

The linearity curve in this study showed a 

correlation coefficient value of r = 0.9999, as 

demonstrated in Figure 3, which met the 

requirements, namely r ≥ 0.999 [19]. 

 

 

Figure 3: Calibration curve of atorvastatin calcium 

A 

B 

C 
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Limit of Detection (LOD) and Limit of Quantitation 

(LOQ) 

LOD was the lowest concentration of an analyte 

in a sample that could be detected, while LOQ 

was the lowest concentration of an analyte in a 

sample that was determined with acceptable 

accuracy and precision under established 

experimental conditions [21]. LOD and LOQ were 

calculated based on the calibration curve in 

Figure 3, so LOD value was 0.388 µg/mL and LOQ 

1.176 µg/mL. 

Precision and Accuracy  

Precision was a measure of the closeness 

between a series of analyses obtained from 

several measurements on the same sample. 

Precision was expressed as the % coefficient of 

variation of a measurement, and the test results 

were acceptable according to the requirements 

for % RSD ≤ 2 [22], at concentrations of 80, 100, 

and 120%, namely 1.13, 0.66, and 1.08, 

respectively, as shown in Table 6. Accuracy was a 

measure that showed the closeness of the 

analysis result value to the actual analyte level 

[41]. The test accuracy was expressed in % 

recovery (98-102%) [41], and the accuracy test 

in this report met these requirements, namely 

98.76%, 101.04%, and 100.54% at 

concentrations of 80, 100, and 120%, which were 

presented in Table 6. 

Table 6: Precision and accuracy result of an analytical method for atorvastatin calcium transethosomes 

Concentration Recovery 
Average of recovery (%) RSD (%) 

µg/mL % µg/mL % 

21.6 80 21.3858 99.0085 

98.76 1.13 21.6 80 21.5407 99.7256 

21.6 80 21.0697 97.5449 

27.0 100 27.1152 100.427 

101.04 0.66 27.0 100 27.2551 100.945 

27.0 100 27.4704 101.742 

32.4 120 32.1722 99.2968 

100.54 1.08 32.4 120 32.7948 101.219 

32.4 120 32.7626 101.119 

 

Robustness 

Robustness was a measure of a procedure's 

ability to remain viable and not be affected by 

slight modifications to the procedure [18]. The 

results of robustness to pH are shown in Table 7, 

where slight changes in pH with repeated 

injections of standard solutions and samples 

produced RSD < 2% were still in acceptable limits 

[18]. 

Table 7: Result of robustness of an analytical method for atorvastatin calcium transethosomes 

pH Replication 
Standard Sample 

Concentration (µg/mL) RSD (%) Concentration (µg/mL) RSD (%) 

2.8 

1  26.845  

0.12 

 27.144  

0.04 2  26.841   27.168  

3  26.898   27.156  

3 

1  27.210  

0.33 

 27.295  

0.15 2  27.031   27.352  

3  27.097   27.275  

3.2 

1  26.944  

0.11 

 27.341  

0.36 2  26.975   27.197  

3  26.914   27.153  

 

Conclusion 
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To sum up, the results showed that 

transethosomes containing atorvastatin F6 

calcium produced vesicles with a small particle 

size, namely 125.88 nm. This formulation had an 

acceptable PDI value for a monodisperse sample 

and a high zeta potential of -56.2 mV, indicating 

stability. F6 had the highest drug content of 

103.20% and the highest deformability index. 

Therefore, this formulation was recommended as 

the most suitable candidate for further study. The 

analytical method used met the criteria, and it 

could be used simultaneously in the analysis of 

determining atorvastatin calcium-loaded 

transethosomes 
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