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Abstract 

Oral delivery presents unique challenges, as the bioavailability of many BCS Class II drugs is low and difficult to estimate because of their persistent weak 

solubility in water. In order to overcome this limitation, research and development of a self-emulsifying drug delivery system (SEDDS) were carried out. Since 

valsartan is a commonly used drug for hypertension, it was selected as a model medicine for the BCS Class II category. Even though its absorption is hindered in 

the acidic environment of the esophagus and stomach, its oral bioavailability is only around 25%. The reason for this is that it has a low rate of environmental 

absorption. The chemical composition of the mixture was determined to include isopropyl myristate in the oil phase, Capryol 90 and Tween 20 as surfactants, and 

Transcutol HP as a cosurfactant. The results of the solubility tests confirmed this. The component ratios were optimized using pseudo-ternary phase diagrams. 

Wet granulation, Avicel pH101, and hydroxypropyl methylcellulose (HPMC) were used to solidify the liquid SEDDS formulations. The intended outcomes 

necessitated this action. The formulations were tested for efficiency in emulsification, droplet size, and in vitro drug release. When tested in conditions meant to 

mimic the stomach (pH 1.2), the SEDDS and solid-SEDDS systems substantially increased valsartan's solubility. The commercial formulation had a much lower 

solubility before this. The release of the Avicel-based solid SEDDS was shown to be pH-insensitive and unaffected by the patient's dietary status or rapid eating, 

or fasting. These findings suggest that SEDDS is a strategy worth investigating further as a means to circumvent the solubility limitations of BCS Class II drugs 

and increase their oral bioavailability. 

Keywords: Self-emulsifying drug delivery system (SEDDS), Solid SEDDS (S-SEDDS), Valsartan, BCS Class II drug, Solubility enhancement, Bioavailability 

improvement 

Introduction

It is estimated that around 17.9 million people pass away each year due to 

cardiovascular diseases (CVDs), making them the leading cause of premature 

mortality worldwide [1]. Hypertension is the most important risk factor that 

can be altered, and it is the major cause of cardiovascular morbidity [2]. This 

includes heart failure, myocardial infarction, and stroke are all examples of 

cardiovascular morbidity. There is a rapidly increasing prevalence of 

hypertension, which is driven by a number of causes, including an aging 

population, changes in eating choices, and sedentary lifestyles [3]. This is a 

significant public health problem that needs an immediate response. It may 

still be difficult to get optimal treatment outcomes due to challenges with 

drug solubility and bioavailability of certain antihypertensive medicines, 

despite the fact that medication has significantly reduced the number of 

problems associated with hypertension. 

Biopharmaceutics Classification System (BCS) and Challenges with 

Class II Drugs 

The Biopharmaceutics Classification System (BCS) was developed to 

categorize drugs according to their solubility and intestinal permeability [4]. 

This was done in order to improve researchers' ability to predict how 

pharmaceuticals would be absorbed into the circulation after administration. 

Based on this method, the absorption rate of BCS Class II medicines is most 

strongly correlated with the dissolution phase. This is due to the fact that these 

compounds have a low water solubility but a high permeability [5]. 

Bioavailability is insufficient and fluctuates; the dose must be administered 

often, and patient compliance is hampered [6]. This is all due to the fact that 

the drug is poorly soluble in the gastrointestinal tract. There are many 

hypertension drugs that are included in this category. Valsartan, candesartan, 

and irbesartan are all examples of these medications; in order to make them 

more effective when taken orally, different formulation strategies are 

necessary. 

Valsartan as a Model BCS Class II Drug 

The treatment of hypertension, heart failure, and post-myocardial infarction 

is one of the most common reasons for taking valsartan, a selective 

angiotensin II type 1 (AT1) receptor blocker (ARB) [7]. One mechanism by 

which valsartan lowers blood pressure is via inhibiting vasoconstriction and 
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aldosterone production through the inhibition of AT1 receptors [8]. This is 

how valsartan achieves its blood pressure-lowering effects. Despite the fact 

that valsartan is both safe and effective in clinical settings, it has a pH-

dependent solubility problem, which means that it dissolves more readily at 

a basic pH than it does in the acidic environment of the stomach [9]. As a 

consequence of this, its oral bioavailability is limited, ranging from 23 and 

25 percent, which results in a broad variety of therapeutic responses [10]. It 

is necessary to find solutions to these solubility-related problems in order to 

achieve a prolonged antihypertensive effect. 

Self-Emulsifying Drug Delivery Systems (SEDDS): A Novel Approach 

Recent years have seen a surge in interest in lipid-based formulations such as 

self-emulsifying drug delivery systems (SEDDS) as a means to increase the 

oral absorption and solubility of substances that are not particularly water-

soluble [11]. The need to enhance the efficacy of these formulations has 

stoked this interest. Gently combining SEDDS—isotropic mixtures of oils, 

surfactants, and co-surfactants—with gastrointestinal fluids causes them to 

sudsify spontaneously [12]. Because of this, while the process is running, 

nanoemulsions or fine oil-in-water emulsions will be created. This method 

increases the drug's surface area and enhances its wetting and dissolving 

characteristics simultaneously. Using SEDDS may also have the added 

advantage of increasing systemic exposure and decreasing first-pass 

metabolism. Medications may now be more easily absorbed by the body via 

the intestinal lymphatic system as a result of these advantages [13]. The use 

of adsorbents as Avicel pH101, Aerosil, or hydroxypropyl methylcellulose 

(HPMC), to transform liquid SEDDS into solid dosage forms (S-SEDDS) is 

a major step forward in this field [14]. Controlled release profiles are one of 

several benefits made possible by this solidification. The benefits of 

solidification include improved patient compliance, mobility, and stability. 

Valsartan is an effective and well-tolerated hypertension medicine; however, 

it is not very helpful as a treatment since it is poorly soluble in water and has 

low oral bioavailability. Evidence from previous studies suggests that lipid-

based drug delivery methods may significantly improve the bioavailability 

and solubility of BCS Class II medications [15-16]. Therefore, this study aims 

to create and describe a valsartan self-emulsifying drug delivery system 

(SEDDS), with a focus on excipient optimization, pseudo-ternary phase 

diagram development, and in vitro assay efficiency assessment. Moreover, 

the study investigates the feasibility of solidifying liquid SEDDS to provide 

pH-independent solubility and continuous release. In theory, this might be a 

much better alternative to the current processes used to make valsartan. 

Objectives 

1. To create and improve a SEDDS in order to improve valsartan's 

solubility and dissolution. 

2. To describe droplet size, emulsification, drug release, and pH-

independent solubility of the produced SEDDS and solid-SEDDS 

Method 

Screening Tests 

The shake-flask method was used in order to ascertain the manner in which 

VST dissolves in a variety of oils, surfactants, and co-surfactants.   In a 

nutshell, two milliliters of each component were combined with additional 

VST, and then the mixture was allowed to stir in a shaker that moved at a 

speed of two hundred revolutions per minute (CAT S20, Germany) for a 

period of seventy-two hours.   In a centrifuge (Nuve 800R, Turkey) at 25 

degrees Celsius for fifteen minutes at three thousand revolutions per minute 

(3045 xg), the mixture was spun after 24, 48, and 72 hours.   After collecting 

and diluting the liquid that was above the sediment, it was then subjected to 

HPLC analysis [17]. 

HPLC Analysis 

Additionally, high-performance liquid chromatography (HPLC) and other 

literature data were used in order to create and validate the VST quantification 

approach in the SEDDS and S-SEDDS formulations. This was accomplished 

with the assistance of an Agilent (HP 1100, USA) Series of equipment. Using 

a Zorbax SB C18 column that measured 150 mm × 4.6 mm and had a particle 

size of 3.5 µm, an experiment set up at 25 °C was carried out. The mobile 

phase was prepared by adding trifluoroacetic acid at a flow rate of 1.0 

mL/min. The volume-to-volume ratio of acetonitrile to 0.1M phosphate 

buffer was also adjusted. The pH was then reduced to 2.7. An ultraviolet-

visible detector was used to assess the absorbance at a 250 nm wavelength in 

order to identify VST [18,19]. 

SEDDS Preparation 

In order to find out whether the SEDDS formulation is the best, a pseudo-

ternary phase diagram is necessary [20]. The oil, surfactant, and co-surfactant 

were mixed using the water titration method to get the most effective 

formulations. These formulae generated the most area due to their 

application, as seen by the program's center of gravity. The microemulsion 

area was determined using phase diagrams created using [21], and the oil, 

surfactant, and cosurfactant combinations were selected after the SEDDS 

region was identified by water titration. The oil, surfactant, and co-surfactant 

were combined in a magnetic stirrer set to fifty revolutions per minute (rpm). 

The mixture was then heated to thirty-seven degrees Celsius (°C) to create a 

transparent solution. The oily mixture was then supplemented with half a 

milliliter of VST, which contained 80 milligrams in total. Dissolving the VST 

in a transparent solution required 50 revolutions per minute of stirring with a 

magnetic stirrer. The answer was produced by doing this. 

Characterisation of VST-SEDDS 

This research looked at a wide range of physicochemical aspects of the VST-

SEDDS mixture. From the outside, people looked in. The pH meter, 

conductometer, and refractometer used to measure the VSTSEDDS 

formulation were all instruments manufactured by Mettler Toledo in 

Switzerland, Jenway in England, and Kruss in Germany, respectively. A 

Brookfield DVII + Pro viscosimeter (made in the US) was used to measure 

the formulation's viscosity at a temperature of 37 ± 1 ºC. The VST-SEDDS 

formulation's droplet size and zeta potential values were determined using a 

Malvern Nano ZS instrument operating at a temperature of 25 ± 2 ºC. 

Furthermore, the appropriate amount of water was determined by consulting 

the ternary phase diagram. The SEDDS VST content was quantified using a 

conventional method using HPLC. A temperature of 37±0.5°C was used to 

add formulations dropwise to 1000 mL of distilled water for the purpose of 

visually assessing the emulsification time. Utilizing a dissolving apparatus 

classified as USP (XXII) class II, the mixture was vigorously mixed at a rate 

of 100 revolutions per minute. Centrifugation, a freezing-thawing cycle, and 
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a heating-cooling cycle were used to investigate the thermodynamic stability 

of VST-SEDDS [22]. 

S-SEDDS Preparation 

In order to adsorb SEDDS formulations that included VST onto inert carriers 

(namely Avicel pH101 and HPMC, respectively), wet granulation technology 

was used. The dry mixture was produced by placing it in an oven that was 

preheated to 45 degrees Celsius for about one hour. By loading varying 

amounts of formulation into inert carriers, we were able to determine the 

compositions of the optimum formulations. 

Characterisation of VST-S-SEDDS 

There were other factors that were taken into consideration, including 

dimensional analysis using a vibrating screen (Retsch, Germany), 

emulsification time, particle size, bulk density, and tapped density (Logan 

Tap 2S, India). 

Stability Chemically and Physically 

The stability of the S-SEDDS formulation was tested using two different 

formulations. The formulations were maintained for a period of twelve 

months at two different temperatures and relative humidity levels: 25±2˚C 

and 60±5%, respectively. To conduct the research on stability, the samples 

were observed for a period of twelve months beginning at time t=0, which 

was the beginning of the study, and then again at time intervals of one, three, 

six, nine, and twelve months. In order to determine whether or not S-SEDDS 

formulations that include VST can be successfully administered in hard 

gelatin capsules (00), a stability study was carried out. 

In Vitro Release Studies 

All of the VST-SEDDS, VST-S-SEDDS, commercial formulation, and 

powder VST were subjected to in vitro release experiments at 37 degrees 

Celsius (with a standard variation of 1 degree Celsius) and 50 rotations per 

minute. The trials were conducted using the spinning paddle method. pH 

values of 1.2, 4.6, and 6.8 were utilized in combination with FaSSIF, FeSSIF, 

and FaSSGF, respectively, on the scale. Each formulation underwent three 

independent parallel release experiments throughout the research. After the 

mixtures were mixed with 400 milligrams of VST per milliliter, they were 

sealed in firm gelatin capsules labeled with the number 00. At 0, 5, 10, 20, 

30, 45, 60, 90, 120, 180, 240, 300, 360, 420, 480, and 1440 minutes, samples 

were obtained from the dissolving medium. Each of these periods was used 

to acquire the samples. After the supernatant was filtered to remove particles 

larger than 0.45 μm, its concentration was measured using the high-

performance liquid chromatography (HPLC) method [23]. 

Statistical Evaluation 

We performed statistical analysis on the data that we gathered in the 

laboratory. The data were examined according to whether they were 

comparable or different from one another. A Student t-test or an analysis of 

variance (ANOVA) was the most effective method for analyzing parametric 

tests, and a Kruskal-Wallis test was the most effective method for analyzing 

nonparametric tests. With a p-value below 0.05, statistical significance was 

established. 

Result And Discussion 

Screening Tests 

Researchers employed a variety of oils, surfactants, and co-surfactants in 

their examination of solubility. Based on the data provided, we have 

determined that our formulation studies must investigate the best dosages of 

the following ingredients: isopropyl myristate (oil phase) at 3.5 mg/mL, the 

sufactans Capyrol 90 (19.8 mg/mL) and Tween 20 (32.5 mg/mL), and the co-

surfactant Transcutol HP (168.9 mg/mL) (Table 1).

Table 1. Solubility Tests of VST in Three Different Phases: Oil, Surfactant, and Water 

Phase / Excipient Solubility of VST (mg/mL) ± SD 

Oils  

Oleic Acid 3.20 ± 0.023 

Soybean Oil 2.40 ± 0.010 

Isopropyl Myristate 3.50 ± 0.570 

Surfactants  

Capryol 90 19.79 ± 0.890 

Labrafil M 1944 CS 17.50 ± 0.600 

Span 80 9.80 ± 1.100 

Tween 20 32.45 ± 0.870 

Tween 80 24.50 ± 3.400 

Cremophor EL 32.34 ± 1.980 

Co-surfactants  

PEG 600 93.43 ± 5.200 

Transcutol HP 168.90 ± 6.400 
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Aqueous Phases  

Water 0.09 ± 0.001 

pH 1.2 buffer 0.04 ± 0.004 

pH 6.8 buffer 3.87 ± 0.056 

HPLC Analysis

A method based on high-performance liquid chromatography (HPLC) was 

developed and shown to be useful for determining VST release studies in 

vitro. In order to compare the validation method's findings with those of the 

International Council for Harmonization of Technical Requirements for 

Pharmaceuticals for Human Use (ICH), we performed an analysis. The 

parallels and dissimilarities between the two data sets were the primary foci 

of this study. An in vitro release-optimal linearity method is warranted, as 

shown by the three analytical curves. This technique is applicable throughout 

a concentration range of 0.5-50 µg/mL. We employed the linear regression 

equation that we acquired using the least squares method in order to calculate 

the correlation coefficients; the results are shown in Table 2. An average 

recovery of between 98.00% and 102.00% was observed at concentrations of 

80, 100, and 120 µg ml−1. Every single one of the relative standard 

deviations, the value of the average precisions, and the accuracy was all lower 

than 2%. All of the extra validation criteria were found to be within 

acceptable ranges on their own.

Table 2. LOD, LOQ, and Linearity 

Medium Concentration Range (µg/mL) Equation R² LOD (µg/mL) LOQ (µg/mL) 

pH 1.2 0.5 – 50 y = 17.400x + 5.3110 0.9999 0.070 0.210 

pH 4.5 0.5 – 50 y = 18.015x + 2.1077 0.9991 0.027 0.081 

pH 6.8 0.5 – 50 y = 17.692x + 0.6017 0.9999 0.031 0.093 

FaSSIF 0.5 – 50 y = 17.606x – 1.2497 0.9999 0.035 0.105 

FeSSIF 0.5 – 50 y = 17.813x – 7.6681 0.9994 0.029 0.087 

FaSSGF 0.5 – 50 y = 16.815x – 6.3273 0.9991 0.060 0.180 

VST-SEDDS Preparation and Characterization

When it comes to o/w emulsions, it is usual practice to need an HLB value 

between 10 and 14, which indicates a stronger hydrophilic lipophilic balance 

[24]. When developing several SEDDS formulations, different surfactant/co-

surfactant ratios were used (1:0.5, 1:1, and 1:1.5). The HLB value of the o/w 

emulsion was taken into account throughout the development process. With 

regard to the extensive microemulsion zone, the ratio of surfactant to 

cosurfactant was set at 1:1, as seen in Figure 1.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. SEDDS Pseudo-Ternary Phase Schematic With 1:1 Surfactant/Co-Surfactant Ratio 
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An 80 mg/0.5 mL solution of VST was prepared in SEDDS. For see-through 

VSTSEDDS, a phase shift was unnecessary. Physical analysis revealed that 

the VSTSEDDS formulation was devoid of phases, homogeneous, and 

cloudiness. The pH of VST-SEDDS was 3.74. The electrical conductivity of 

the formulation was 89 µS/cm. The emulsion is o/w according to these 

numbers [25]. AT 150 rpm, VSTSEDDS exhibits a viscosity of 47 cP and a 

torque of 98%. The refractive index was 1.45 while the size of the droplets 

was being studied. With a zeta potential of 0.069 ± 0.005, the average size of 

the droplets was 105.2 ± 15 nm. The dispersion of particle sizes is quantified 

by the polydispersity index (PDI). A previous research found that a PDI less 

than 0.05 suggests a homogenous system with a restricted dispersion of 

particle sizes [26, 27]. A PDI of 0.2 is seen in the homogenous VST-SEDDS 

formulation. The quantity was measured at 100.2% using an approved HPLC 

technique. The effectiveness of the system is shown by the emulsification 

time in self-emulsification [28]. Balakumar et al. [29] discovered that 

formulations were stable after emulsification took less than one minute. 

Within 10 seconds, VST-SEDDS was fully disseminated, according to the 

literature. A study was conducted to determine the formulation's 

thermodynamic stability [30]. Stabilization with VST-SEDDS was unaffected 

by phase separation or precipitation. 

S-SEDDS Preparation and Characterization 

Wet granulation was used to successfully separate and convert VST-

containing SEDDS formulations into Avicel pH101 and HPMC. We were 

able to effectively obtain white, homogeneous pellets that looked like S-

SEDD. With bulk density (weight/initial volume) and tapped density 

(weight/tapped volume) as indicators of packing ability, the Carr index 

(%difference of final and initial density relative to final) and the Hausner ratio 

(final/initial density) were computed, as shown in Table 3. Both of these 

proportions derive from the end density to beginning density ratio. These 

findings indicate that the granule flow was inadequate. The VSTSEDDS-

HPMC approach obtained a success rate of 94% in dimensional analysis, 

whereas the VST-SEDDS-Avicel technique generated a success rate of 98.4% 

within the 2000-1400 µm mesh size range. These findings pave the way for 

the production of homogenous grains. Unlike the HPMC, which took five 

minutes to administer, VST-SEDDS-Avicel only took thirty seconds. 

According to the measurements, the particles of VST-SEDDS-Avicel were 

186.3±1.362 nm in size, whereas those of VST-SEDDS-HPMC were 

129.1±5.36 nm. Granulation caused a little rise in droplet size. 

Table 3. “Flow Properties of Solid S-SEDDS 

Formulation Bulk Density (g/mL) Tapped Density (g/mL) Hausner Ratio Carr’s Index (%) 

VST-SEDDS-Avicel 0.288 0.4301 1.492 32.98 

VST-SEDDS-HPMC 0.222 0.3080 1.389 27.9 

Stability Chemically and Physically

Over the duration of precisely one year, the VST-SEDDS-Avicel and VST-

SEDDS-HPMC formulations underwent a battery of chemical and physical 

tests. For these investigations, the temperature and relative humidity were set 

at 25±2 degrees Celsius and 60±5%, respectively. In contrast, the other two 

studies employed 40±2 degrees Celsius and 75±5%, respectively. After one 

year, the active ingredient content and physicochemical tests were revisited, 

and the findings revealed that neither of the stability settings had changed 

significantly. 

In vitro Release Studies 

In vitro release studies are conducted in a controlled environment to assess 

the effectiveness of newly developed formulations [31]. These studies are 

very important for predicting the release of drugs in vivo. We were able to do 

this by testing the powdered VST, commercial formulation, VST-SEDDS, 

and VST-S-SEDDS with in vitro release at pH1.2,4.6, and 6.8. The amount 

of the chemical released was determined by these parameters.  Because of its 

acidic nature, VST has a bioavailability of twenty-five percent. The substance 

is not highly soluble when the pH is low, and it may be absorbed in the upper 

gastrointestinal system at a very low level [32]. As a result, it is of the utmost 

importance to make certain that the drug delivery system that has been 

developed improves its solubility at a low pH (pH 1.2). It was found that the 

commercial formulation released 62.9 percent, and the VST powder released 

9.4 percent after 24 hours of in vitro release experiments at a pH of 1.2. On 

the other hand, the VST-SEDDS formulation released 90.7 percent, the 

VSTSEDDS-Avicel formulation released 82.4 percent, and the VST-SEDDS-

HPMC formulation released 77.2 percent (Fig. 2). It has been shown via this 

discovery that the SEDDS and S-SEDDS formulations enhanced the 

solubility of VST at a pH of 1.2, which resulted in an increase in the amount 

of VST that was released. The results of in vitro release studies that were 

carried out at pH 4.6 and pH 6.8 correspond to the figures shown in Figure 2-

B and 2-C, respectively. Formulations including VSTSEDDS-HPMC showed 

an increase in solubility at pH 4.6 and 6.8, in contrast to powder VST. When 

compared to powder VST, this was seen. Its solubility was equivalent to that 

of the commercial product. When compared to VST-SEDDS and VST-

SEDDS-Avicel, the commercial formulation exhibited a lower in vitro release 

in a variety of media. Furthermore, the release profile of VST-SEDDSHPMC, 

which is an S-SEDDS formulation, was slower than that of VST-SEDDS-

Avicel across all pH levels. [33] This is because HPMC decreased the 

quantity of medicine that was released from the matrices, which is the reason 

for this result. 

The physiological ambient pH values that are provided by guidelines for low 

solubility active chemicals do not accurately reflect the conditions that exist 

in their natural environment. As a consequence of this, biocompatible 

environments that are intended to provide conditions that are comparable to 

those found in the gastrointestinal system have been developed. It is 

dependent on whether or not the person is fasting that the composition, 

osmolality, pH, and buffer capacity of the medium are affected [34]. Figure 

2-D, 2-E, and 2-F show the results of the dissolving tests that were conducted 

under fed and fasting conditions using VST powder, commercial formulation, 
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VST-SEDDS, and VST-SEDDSAvicel, respectively. No studies have been 

conducted on the topic due to the delayed-release properties of HPMC. A fed 

state rise of 44.57%, 79.82%, and 99.55% respectively, enhances the release 

in the produced VST-SEDDS formulation. The digestive system contains 

several amphiphilic molecules, which greatly affect the feeding condition, 

solubility, dissolving rate, and absorption of some medications [35]. This is 

why this happens. Chemicals such as bile salts, phospholipids, 

monoglycerides, and fatty acids are all part of this class. 

Contrarily, the obtained VST-SEDDS-Avicel remains constant whether the 

patient is either fed or fasted (FaSSGF 37.57%, FaSSIF 100.16%, and FeSSIF 

98.39%). Therefore, except for the specifically targeted acidic medium, the 

solubility of the SEDDS formulations was seen to have improved in all 

dissolving media. It was only the VST-SEDDS-HPMC formulation that 

changed the release profile, which led to a slower release rate. This occurred 

because the polymer structure of the formulation was different from the other 

formulations. The release patterns of VST-SEEDS and VSTSEDDS-Avicel 

were statistically equivalent (p>0.05) at pH1.2, pH4.6, pH6.8, FaSSGF, and 

FeSSIF. This was the case at many different pH levels. VST-SEDDS-Avicel 

exhibited superior performance in terms of release rate when compared to 

VST-SEDDS in FASSIF medium. This was due to the fact that its solubility 

was not influenced by pH (p<0.05). 

In a previous study that investigated both pharmacokinetics and 

pharmacodynamics, the bioavailability of the SEDDS formulation was 

shown to be 423% higher than that of the commercial version. On the basis 

of the release properties and pH-independent solubility of the S-SEDD 

formulation, this study anticipated a PK response that is either equivalent or 

better. We want to undertake in vivo testing utilizing a tablet dosage 

formulation that has excipients added to it in order to make it more 

compressible. This is something that we want to accomplish.
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Figure 2. “Release Profiles of VST Powder, SEDDS, and Commercial Formulations in Different Media (FaSSGF, FaSSIF, FeSSIF, pH 1.2, 4.6, 6.8, 7.8) 

Conclusion

When administered in different media, VST powder, SEDDS, and 

commercial formulations exhibit the following release profiles: 

pH1.2,4.6,6.8, and 7.8; FaSSGF, FaSSIF, and FeSSIF. During the course of 

this work, valsartan SEDDS formulations in both liquid and solid forms (S-

SEDDS) were successfully produced and described. In comparison to the 

product that is now available on the market, the changed formulations 

significantly improved drug release in acidic conditions. This was made 

possible by the low pH solubility of valsartan. It was the combination of VST, 

SEDDS, and Avicel that demonstrated the most favorable release properties, 

including stability both when the patient was fed and when they were fasting, 

as well as a solubility that was not affected by pH. In light of these findings, 

it is fair to infer that S-SEDDS and valsartan-loaded SEDDS might be viable 

alternative dosage forms for improving hypertension therapy. This would be 

accomplished by reducing the limits that the standard formulation imposes 

on solubility and bioavailability. 
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