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ABSTRACT 

Oral absorption of poorly water-soluble drugs like simvastatin is often limited. Self-emulsifying drug-delivery 

systems (SEDDSs) offer a strategy to enhance solubility and bioavailability. This study aimed to develop and 

evaluate SEDDS-based tablets of simvastatin using castor and olive oils as the lipid phase and Tween 60 as the 

surfactant.Liquid SEDDS formulations were adsorbed onto microcrystalline cellulose and compressed into tablets 

using 10.5 mm shallow concave punches. The tablets were then assessed for key quality attributes, including drug 

content, mechanical strength, disintegration, and dissolution.Simvastatin showed high solubility in a 10:1 mixture 

of oils and Tween 60. The tablets exhibited rapid self-emulsification (<200 seconds) and high thermal stability 

(cloud point >60°C). All formulations met content uniformity requirements (98.5–101%) and passed mechanical 

tests, including crushing strength (58–96 N) and friability (≤1%). Tablets disintegrated within 15 minutes and 

released the drug completely within 30 minutes.Direct compression of SEDDS formulations using common 

excipients produced simvastatin tablets with improved dissolution and potential bioavailability. These SEDDS-

based tablets represent a promising alternative to conventional simvastatin tablets. 
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Introduction 

Oral drug administration is widely preferred due to its convenience, patient compliance, dosing flexibility, and 

suitability for self-administration, in addition to generally lower production costs compared with sterile 

formulations [1, 2]. However, a major limitation is the poor dissolution of certain drugs, particularly those 

classified as Biopharmaceutics Classification System (BCS) class II and IV, which have low aqueous solubility 

[3]. Various strategies have been explored to enhance dissolution and oral bioavailability, including chemical 

modification, particle size reduction, salt formation, use of surfactants, incorporation into novel drug-delivery 

systems (DDSs), nanoparticles, or liposomes [4]. 

Lipid-based formulations, including lipid solutions, emulsions, self-emulsifying systems, and lipid nanoparticles, 

have gained attention for their ability to improve solubility and absorption of poorly water-soluble compounds [3, 

5]. Despite these advantages, challenges such as stability and manufacturing complexity remain [6, 7]. Self-

emulsifying drug-delivery systems (SEDDSs) offer an alternative, forming isotropic mixtures of drug, oil, and 

surfactant that spontaneously emulsify upon contact with gastrointestinal fluids [8]. Co-solvents and co-

emulsifiers can further enhance drug solubility and emulsification, enabling hydrophobic drugs to be administered 

in unit dosage forms and forming fine emulsions that improve dissolution and bioavailability [9]. Droplet sizes in 

these emulsions generally range from nanometers to micrometers [10], and the emulsion must remain stable in 

gastrointestinal fluids long enough for absorption. SEDDSs have been successfully applied to poorly soluble drugs 

such as hydrocortisone, celastrol, indomethacin, and phyllanthin [11, 12]. 

 

 

 

 

http://www.galaxypub.co/page/journals
https://doi.org/10.51847/o1LwINrQO2


Abdalla and Suleiman, Formulation and Evaluation of Self-Emulsifying Drug-Delivery System Tablets for Enhanced Oral 

Bioavailability of Simvastatin 

 

 

104 

Self-emulsification occurs when the energy required to increase the surface area of the system is less than the 

entropy gain, allowing spontaneous formation of stable emulsions [13]. Emulsifying agents prevent phase 

separation by reducing interfacial tension and limiting droplet coalescence, while droplet size and polarity 

influence drug release from SEDDS formulations [14]. Waxy excipients are typically avoided in SEDDS 

preparation due to unpredictable polymorphic behavior and morphology, highlighting the importance of simple 

formulations with minimal excipients [15]. 

Liquid SEDDS (L-SEDDS) face challenges such as limited drug loading, stability issues, and formulation 

constraints. Converting L-SEDDS to solid dosage forms—via adsorption onto solid carriers, capsule filling, or 

nanoparticle formation—overcomes these limitations [12]. Solid SEDDS (S-SEDDS) retain the benefits of liquid 

lipid formulations while offering enhanced stability, longer shelf life, and easier handling. Compared with other 

delivery systems such as polymeric carriers, liposomes, and micelles, S-SEDDS are easier to scale up 

commercially, cost-effective, and show high batch-to-batch uniformity [16, 17]. Several SEDDS-based products, 

including Neoral® (cyclosporine A), Norvir® (ritonavir), and Fortovase® (saquinavir), demonstrate successful 

clinical translation [18]. 

Simvastatin (Figure 1), a competitive inhibitor of HMG CoA reductase, is widely used to lower low-density 

lipoprotein cholesterol [19]. It is a BCS class II drug with poor water solubility (pKa 4.68), meaning its oral 

bioavailability is limited by its dissolution rate [20, 21]. Various strategies have been explored to improve 

dissolution and subsequent absorption. This study aimed to develop a SEDDS formulation of simvastatin to 

enhance dissolution and oral bioavailability. Various oil-based formulations were prepared, converted to solid 

dosage forms, and evaluated for quality attributes according to US Pharmacopeia guidelines [22]. 

 

 
Figure 1. Chemical structure of simvastatin. 

Materials and Methods  

 

Simvastatin (purity 99.73%) was procured from Maithri Laboratories, India, through Ferozsons Laboratories, 

Nowshera, Pakistan. Additional excipients used included Tablettose 80 (Molkerei Meggle, Germany), 

microcrystalline cellulose, cross-linked carboxymethyl cellulose sodium, colloidal silicon dioxide (FMC 

International, Ireland), Tween 60, maize starch (I.C.I, Pakistan), and magnesium stearate (Coin Powder 

International, Taiwan), all of which were utilized without further purification. Analytical-grade solvents such as 

ethanol and methanol, along with HCl reagent, were used, while purified water was generated using a Milli-Q 

system (Millipore, Milford, MA, USA). 

Oil phase selection 

The choice of oil was guided by its capacity to dissolve simvastatin effectively. Solubility assessments were 

conducted following the flask-shake procedure [23, 24]. Briefly, an excess amount of simvastatin was added to a 

50 mL flask containing the selected oil, and the mixture was sonicated in a water bath for 10 minutes. The flask 

was then agitated continuously for 8 hours at room temperature (26 ± 3°C) using a mechanical shaker. After 

equilibration for 1 hour, the mixture was filtered to remove undissolved drug, and the concentration of solubilized 

simvastatin was determined. Solubility testing was carried out for castor oil, olive oil, and their blends with various 

concentrations of Tween 60. Drug solubility was calculated according to Eq. 1. 
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𝑆𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦 =
𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑟𝑢𝑔(𝑚𝑔)

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛(𝑚𝐿)
    (1) 

 

Compatibility Studies 

The compatibility between simvastatin and the selected oil-surfactant system was assessed using Fourier-

transform infrared spectroscopy (FTIR). Spectra of the pure drug and its solution prepared in the oil-surfactant 

mixture were recorded and compared. A Shimadzu FTIR spectrophotometer (Japan) was employed for spectral 

acquisition, and data analysis was performed using IR Solutions version 1.10 software. Samples were prepared as 

KBr disks by blending the sample with potassium bromide (2% w/w), grinding the mixture into a fine powder, 

and loading it into the sample holder. Spectra were captured in the range of 400–4000 cm⁻¹ at a resolution of 8 

cm⁻¹ in transmittance mode. 

Formulation of SEDDS 

Multiple SEDDS formulations were prepared using varying proportions of the selected oils, while maintaining a 

constant drug-to-surfactant ratio (Table 1). The surfactant was first combined with the oil phase through gentle 

heating in a water bath. The accurately weighed drug was then incorporated into the oil-surfactant mixture and 

homogenized at high speed for 15 minutes to ensure uniform dispersion. 

 

Table 1. Composition of various formulations of SEDDSs for simvastatin 

Ingredients (g) F1 F2 F3 F4 F5 

Simvastatin 10 10 10 10 10 

Castor oil 19 0 9.5 0 0 

Olive oil 0 18.4 0 9.2 23 

Polysorbate 60 (Tween 60) 1.9 1.84 0.95 0.92 2.3 

Total quantity 30.9 30.24 20.45 20.12 35.3 

 

Characterization of SEDDS formulations 

Centrifugation test 

Phase stability of the emulsions was assessed using centrifugation. The prepared formulations were subjected to 

centrifugation at 4000 g for 5 minutes, and any phase separation was visually inspected. Formulations showing 

no separation were considered stable, while those with phase separation were deemed unstable [25]. 

Self-Emulsification time 

The self-emulsification time of SEDDS formulations was determined using USP Dissolution Apparatus II (paddle 

method). Purified water (500 mL) was equilibrated at 37°±2°C, and 0.1 mL of each SEDDS formulation was 

added with stirring at 50 rpm. The time required for the formation of a homogeneous dispersion was recorded. 

Measurements were performed in six replicates, and the mean value was reported (n=6) [10]. 

Robustness to dilution 

To evaluate the stability of the formulations upon dilution, aliquots were diluted with acid buffer (pH 2.1) at ratios 

of 10, 50, and 100 times. The diluted formulations were visually inspected for any signs of emulsion breakdown 

[10]. 

Cloud point determination 

The cloud point, defined as the temperature at which the emulsion becomes turbid, was determined by diluting 1 

mL of each formulation in 200 mL of purified water and gradually heating in a water bath. The temperature at 

which cloudiness appeared was recorded. All measurements were performed in triplicate, and the mean values 

were reported (n=3) [25]. 

Preparation of solid SEDDS (S-SEDDS) 

Liquid SEDDS formulations were transformed into solid SEDDS by adsorption onto microcrystalline cellulose 

(Avicel PH 112). The cellulose was placed in a benchtop cone mixer (Morgan Instruments, Lahore, Pakistan), and 

the liquid SEDDS was added gradually with thorough mixing. To improve adsorption and achieve a free-flowing 
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powder, 1% w/w colloidal silicon dioxide was incorporated. The composition of the resulting S-SEDDS 

formulations is summarized in Table 2. 

Table 2. Composition of different formulations of S-SEDDSs for simvastatin 

Ingredients (g) F1 F2 F3 F4 F5 

L-SEDDS preparation 30.9 30.24 20.45 20.12 35.30 

Avicel PH 112 110 110 110 110 120 

Aerosil 2.39 2.39 2.89 2.19 4.39 

Total* 143.29 140.24 133.34 132.31 159.69 

Note: *Quantity of S-SEDDS for 500 tablets. 

 

Preparation of tablets containing self-emulsifying formulations 

The prepared S-SEDDS powders were mixed with additional excipients (Table 3) for 30 minutes using a 

laboratory-scale double-cone mixer operated at 25 rpm. The resulting powder blends were then compressed into 

tablets using a rotary tablet compression machine (ZP-21, China). Tablets were formed with round, shallow 

concave punches (10.5 mm diameter) and a target weight of 350 mg per tablet. A minimum of 300 tablets were 

produced from each formulation for subsequent evaluation. 

 

Table 3. Composition of different formulations of simvastatin self-emulsifying tablets 

Ingredients (g) F1 F2 F3 F4 F5 

S-SEDDS preparation 143.29 140.24 133.34 132.31 159.69 

Cross carmellose sodium 3.50 3.50 3.50 3.50 3.50 

Magnesium stearate 1.75 1.75 1.75 1.75 1.75 

Talcum 1.75 1.75 1.75 1.75 1.75 

Tablettose 80 24.71 27.76 34.66 35.69 8.31 

Total* 175 175 175 175 175 

Note: *Quantity of powder blend for 500 tablets. 

 

Precompression evaluation 

Before tablet compression, the flow properties of the powder blends were assessed by measuring the angle of 

repose, Carr’s index, and Hausner’s ratio. The angle of repose was determined using the funnel method as 

described in the USP. Bulk density was calculated by weighing a known quantity of powder in a graduated 

cylinder and dividing the mass by the occupied volume. Tapped density was determined by manually tapping the 

powder until the volume remained constant. Carr’s index and Hausner’s ratio were then calculated from the bulk 

and tapped densities using USP-recommended equations [22]. 

Postcompression evaluation of simvastatin S-SEDDS tablets 

Physical parameters of tablets 

Tablet thickness was measured for ten randomly selected tablets using a digital hardness and thickness tester 

(Pharma Test, Germany), with results expressed as mean ± SD. Weight variation was assessed according to USP 

guidelines by individually weighing twenty tablets, calculating the average weight, and comparing individual 

weights against the mean [22]. 

Determination of drug content 

The simvastatin content of tablets from all SEDDS formulations was determined using HPLC as described in the 

official monograph [22]. The HPLC system (PerkinElmer, USA) included a pump, online degasser, Peltier column 

oven, and UV-visible detector (series 200), with data analyzed via PerkinElmer TotalChrom Workstation software 

(version 6.3.1). A Hypersil BDS C8 column (250 × 4.6 mm, 5 µm) was used as the stationary phase, and a mixture 

of phosphate buffer (pH 6.8) and acetonitrile (35:65, v/v) served as the mobile phase at a flow rate of 1.8 mL/min, 

with detection at 238 nm. 

For sample preparation, ten randomly selected tablets were placed in a 250 mL volumetric flask, 10 mL of water 

was added, and the mixture was swirled until complete disintegration. The solution was diluted to 250 mL, 

sonicated for 15 min, and cooled. After centrifugation, an aliquot of the supernatant was further diluted to 0.1 

mg/mL of simvastatin using a USP-prepared diluting solution. The diluting solution was prepared by adding 3 
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mL glacial acetic acid to 900 mL water, adjusting pH to 4 with 5 N NaOH, and making up the volume to 1000 

mL, followed by mixing 200 mL of this solution with 800 mL acetonitrile. A standard solution of simvastatin (0.1 

mg/mL) was prepared similarly. Approximately 10 µL of both standard and sample solutions were injected into 

the HPLC, and simvastatin content was quantified by comparing peak areas (n=3). 

Mechanical strength of tablets 

The mechanical strength of tablets was evaluated according to USP guidelines, which recommend assessing 

crushing strength, specific crushing strength, tensile strength, and friability. Ten tablets from each formulation 

were randomly selected, and their crushing strength was measured using a tablet hardness and thickness tester 

(PharmaTest, Hamburg, Germany). The mean crushing strength and standard deviations were calculated. 

Subsequently, tensile strength and specific crushing strength were determined using the mean values of tablet 

thickness and crushing strength, following USP-recommended equations [22]. 

 

𝑇𝑆 =
2𝐹

𝜋𝐷𝐻
 (2) 

=
𝐹

𝐷𝐻 
   (3) 

 

where Ts is tensile strength (N/mm2),  is specific crushing strength (N/mm2), F is crushing strength (N), D is the 

diameter (mm), H is the thickness of tablets, and π is constant of proportionality and its value is 3.143. For 

determination of friability, tablets (≈6.5 g) were randomly taken from each formulation and dedusted. Dedusted 

tablets were loaded intoto the rotating drum of a friabilator and rotated at 25 rpm for 4 min.22 After completion of 

rotations, tablets were checked for physical defects (breakage, chipping, capping, and lamination), reweighed, and 

weight loss calculated. 

Disintegration assessment 

Tablet disintegration was measured using a USP disintegration apparatus (Pharma Test, Germany) in accordance 

with standard compendial procedures [22]. Purified water, maintained at 37°±2°C, served as the medium. Each 

tablet was placed individually in the basket of the apparatus, and the time until complete breakdown was recorded. 

The average disintegration time and standard deviation were calculated from six tablets (n=6). 

In vitro dissolution study 

The release of simvastatin from the tablets was studied using the USP paddle apparatus (Apparatus II) at 50 rpm, 

following the official simvastatin monograph [22]. Dissolution medium consisted of 900 mL phosphate buffer 

(0.01 M, pH 7) containing 0.5% sodium dodecyl sulfate. Samples (5 mL) were withdrawn at 0, 5, 15, 30, 45, and 

60 minutes, filtered, and analyzed via HPLC. Drug content was determined by comparing the peak areas of the 

samples against a standard solution prepared in the same medium. 

Simvastatin solubility in formulation components 

For SEDDS formulation, oils and surfactant were chosen primarily based on their ability to dissolve simvastatin, 

as solubility directly affects drug loading [21]. Various ratios were tested (Table 4), and the combination of oils 

with surfactant at 10:1 (v/v) showed the best solubilization. Surfactants also improved emulsification by lowering 

interfacial tension and enhancing miscibility with gastrointestinal fluids. FTIR analysis of simvastatin in the oil-

surfactant mixture showed no significant changes in peak positions or intensities compared to the pure drug 

(Figure 2), indicating chemical stability and no interaction, confirming the compatibility of the chosen excipients 

for SEDDS preparation. 

Table 4. Solubility of simvastatin in oils and their combination with Tween 60 

Solvent Solubility (mg/L)±SD 

Castor oil 394±1.67 

Olive oil 329.08±1.82 

Castor oil + Tween 60 (1:1) 195±1.08 

Castor oil + Tween 60 (2:1) 206±0.93 

Castor oil + Tween 60 (5:1) 1501±1.06 
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Castor oil + Tween 60 (10:1) 1673±0.93 

Olive oil + Tween 60 (1:1) 348±1.53 

Olive oil + Tween 60 (2:1) 509±1.91 

Olive oil + Tween 60 (5:1) 1698±1.38 

Olive oil + Tween 60 (10:1) 1785±1.19 

 

 
Figure 2. shows the FTIR spectra of (A) pure simvastatin, (B) simvastatin dissolved in a mixture of olive oil 

and Tween 60, and (C) simvastatin dissolved in castor oil and Tween 60. 

 

Physical characterization 

Centrifugation stability 

The physical stability of the SEDDS formulations was assessed via centrifugation. Samples were spun at 4000 g 

for 5 min, and none of the formulations exhibited phase separation, creaming, cracking, or coalescence. These 

observations confirm the kinetic stability of the prepared emulsions. 

Self-Emulsification time 

Self-emulsification time is a critical parameter for evaluating the performance of SEDDS, as it reflects how 

quickly the formulation disperses in aqueous media. The presence of surfactants in SEDDS reduces interfacial 

tension between oil and water, allowing rapid formation of an oil-in-water emulsion. In this study, the self-

emulsification time of all formulations was measured using USP Apparatus II at a paddle speed of 50 rpm, 

simulating minimal agitation comparable to gastrointestinal motility. All formulations achieved complete 

dispersion in under 200 seconds (n=3, Table 5), indicating their ability to spontaneously emulsify in the stomach. 

Notably, formulations containing higher Tween 60 content demonstrated shorter self-emulsification times, likely 

due to enhanced water penetration at the oil–water interface. 

 

Table 5. summarizes the self-emulsification times and cloud points of the prepared formulations. 
 SE time (seconds) Cloud point (°C) 

F1 179±0.93 56±1.64 

F2 198±1.28 57±0.59 

F3 156±1.96 54±1.08 

F4 194±1.27 52±1.63 

F5 148±1.39 58±0.98 

Notes: Results are presented as means ± SD of three determinations. SE, self-emulsification. 

Cloud point determination 

Emulsions can lose stability at elevated temperatures, leading to phase separation. Surfactants play a key role in 

maintaining emulsion stability, but their solubility decreases as temperature rises. When the emulsion turns 
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cloudy, it indicates reduced surfactant solubility and potential instability. Therefore, cloud point measurement 

serves as an important indicator of thermal stability. In this study, all SEDDS formulations exhibited cloud points 

above 50°C (Table 5), suggesting they are stable during processing, storage, and passage through the 

gastrointestinal tract. The observed similarity in cloud points across formulations is likely due to the uniform 

surfactant concentrations used in all samples. 

Robustness to dilution 

Upon oral administration, SEDDS are exposed to gastrointestinal fluids, which can dilute the formulation and 

potentially induce phase separation or drug precipitation. To assess this, formulations were diluted with acid buffer 

(pH 2.1) at 10-, 50-, and 100-fold ratios. All formulations maintained homogeneity without precipitation or phase 

separation, indicating their robustness and predicting stable behavior in vivo upon dilution with gastrointestinal 

fluids. 

Precompression evaluation of S-SEDDS 

To overcome the limitations of liquid SEDDS, the optimized formulation (F5) was converted to a solid dosage 

form. Before compression, the powder blends were evaluated for flow properties. All formulations demonstrated 

satisfactory flow, as indicated by favorable values of angle of repose, Carr’s index, and Hausner’s ratio (Table 

6). Improved flowability is attributed to the granulating effect of the adsorbed oil phase on microcrystalline 

cellulose, which, when combined with colloidal silicon dioxide, reduced cohesion between particles. The 

inclusion of excipients such as Tablettose 80 further enhanced powder flow, facilitating uniform tablet 

compression. 

 

Table 6. Results of precompression evaluation of powder blends for different formulations of SEDDS-based 

tablets 
 Angle of Repose (⁰) Bulk density (g/mL) Tapped density (g/mL) Carr’s index* Hausner’s ratio* 

F1 26±0.91 0.56±0.03 0.68±0.09 17.65 1.21 

F2 27±1.28 0.24±0.01 0.29±0.01 17.24 1.21 

F3 24±1.70 0.36±0.03 0.4±0.04 10 1.11 

F4 22±1.65 0.33±0.04 0.38±0.03 13.15 1.15 

F5 24±1.29 0.32±0.06 0.37±0.01 13.51 1.16 

Notes: Data rounded to two digits after decimal point. *Calculations were made on the basis of mean values of bulk density and tapped density. 

 

Postcompression evaluation of SEDDS-Based tablets 

Physical parameters 

The prepared tablets were designed with a target weight of 350 mg each, and the observed weight variations fell 

within the official limits specified by the USP (Table 7). Randomly selected tablets from all formulations showed 

no visible physical defects, including sticking or picking. The tablet surfaces were smooth and glossy, reflecting 

adequate lubrication during compression. Tablet thickness ranged narrowly from 3.5 to 3.7 mm, indicating 

uniform flow and consistent die filling of the powder blend. Analysis of drug content revealed values exceeding 

99% (Table 7), confirming homogeneous distribution of simvastatin within the formulations. 

 

Table 7. Physical parameters and mechanical strength of SEDDS-based tablets 
 Quality-control parameters F1 F2 F3 F4 F5 

Physical 

parameters 
Average tablet weight* (mg) 359±1.96 353±1.02 358±0.38 356±1.06 355±0.84 

 Weight variation (%) ±1.47 ±1.39 ±2.73 ±1.38 ±1.21 

 Thickness* (mm) 3.50±0.19 3.69±0.24 3.58±0.41 3.59±0.19 3.62±0.74 

 Drug content** (%) 99.01±0.24 98.50±1.17 99.31±1.29 99.76±2.31 99.81±1.09 

Mechanical 

strength 
Crushing strength* (N) 71.81±1.91 75.9±1.46 91.37±1.05 95.28±1.39 58.79±1.61 

 Specific crushing 

strength‡ (N/mm2) 
1.95 1.96 2.43 2.53 1.55 

 Tensile strength‡ (N/mm2) 1.24 1.25 1.55 1.61 0.98 
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 Friability* (%) 0.15 0.15 0.19 0.45 0.15 

Notes: Data have been rounded to two digits after decimal point. *Data presented as means ± SD (n=10). **Data presented as means ± SD 

(n=3). ‡Calculations were made based on mean crushing strength and thickness of tablets. 

Mechanical strength 

Tablet mechanical properties were evaluated in terms of crushing strength, specific crushing strength, tensile 

strength, and friability according to USP guidelines (Table 7). The crushing strength of the formulations ranged 

from 58 to 96 N. Formulations with higher oil content, such as F5 (58.79±1.61 N), exhibited lower crushing 

strength compared to those with reduced oil content, such as F4 (95.28±1.39 N). Similar trends were observed for 

specific crushing strength and tensile strength, reflecting overall robust mechanical characteristics. Friability tests 

confirmed that all tablets met pharmacopeial standards, showing no signs of capping, lamination, edging, or 

breakage, and weight loss did not exceed 1%, as required. 

Disintegration time 

Disintegration was measured for six tablets (n=6) randomly selected from each formulation, and mean values 

were calculated. All tablets disintegrated within the USP-specified limit of 15 minutes (Figure 3). Although the 

hydrophobic nature of oils in SEDDS formulations could reduce disintegration, the inclusion of disintegrants and 

surfactants, such as Tween 60, enhanced water penetration and lowered surface tension, thereby promoting rapid 

tablet disintegration. 

 

 
Figure 3. Disintegration times of the various simvastatin S-SEDDS tablet formulations were measured 

according to USP specifications. Six tablets from each formulation (n=6) were tested using purified water 

maintained at 37°±2°C as the disintegration medium. 

In vitro drug release 

The in vitro release profiles of simvastatin from the developed tablets were evaluated following the USP 

monograph guidelines. According to USP, at least 75% of simvastatin should be released within 30 minutes. In 

this study, dissolution was monitored for 1 hour to determine the time required for complete drug release. The 

market reference product of simvastatin was also tested for comparison. All S-SEDDS formulations demonstrated 

rapid and nearly complete drug release within 30 minutes (Figure 4). Since the overall release profiles were 

similar, the formulations were further compared based on burst release, defined as the fraction of drug released 

within the first 15 minutes (Q15 min). 
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a) b) c) 

  

d) e) 

Figure 4. Dissolution profiles of various simvastatin S-SEDDS formulations are shown. 
 

The release of simvastatin from the developed S-SEDDS tablets and the control (marketed conventional tablets) 

was evaluated at 15 min (Q15) and 30 min (Q30) time points (Figure 5). The results demonstrated that all S-

SEDDS formulations released a higher amount of drug compared to the conventional tablets at both time points. 

This indicates that the self-emulsifying system substantially improved the dissolution of simvastatin, a poorly 

water-soluble drug. The enhanced release can be attributed to the ability of SEDDS to maintain the drug in a 

solubilized state in the gastrointestinal tract, bypassing the dissolution step that typically limits the absorption of 

BCS class II compounds like simvastatin. 

 

 
Figure 5. Comparison of cumulative drug release after 15 (Q15 min) and 30 min (Q30 min). 

Conclusion 

 

This study successfully developed self-emulsifying drug-delivery system (SEDDS) formulations for simvastatin. 

Five different formulations were prepared using varying proportions of castor and olive oils, followed by 

adsorption onto microcrystalline cellulose and compression into tablets. All formulations, especially F5, 
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demonstrated rapid emulsification, high cloud points, and enhanced dissolution rates. These results indicate that 

self-emulsified tablets of simvastatin can be efficiently produced using standard excipients and conventional 

tablet-compression techniques. By maintaining the drug in a solubilized emulsion form, these S-SEDDS tablets 

are expected to improve the oral bioavailability of simvastatin compared to conventional dosage forms. 
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