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1. Summary of the Research Proposal: 

Poor aqueous solubility of many antihypertensive drugs limits their oral bioavailability and 

optimal therapeutic response. Olmesartan medoxomil, a widely used angiotensin-II 

receptor blocker, belongs to BCS Class-II with high permeability but low solubility, 

causing variable absorption and delayed action. Therefore, improving its solubility and 

dissolution is essential for better clinical performance. 

This study aims to design, optimize and evaluate amorphous solid dispersion (ASD) loaded 

nanoformulations of olmesartan medoxomil to significantly improve its solubility and in-

vitro drug release. For this purpose, at first olmesartan will be converted into amorphous 

solid dispersions using hydrophilic polymeric carrier such as poloxamer 188 via solvent 

evaporation method. These ASDs will then be incorporated into nano based delivery 

systems such as nanosuspensions to further enhance wetting and dissolution kinetics. After 

that, a statistical design of experiments (DoE) approach will be employed to optimize the 

drug-to-polymer ratio with key responses including particle size and polydispersity index. 

The optimized nanoformulation will be extensively characterized using DSC and XRD for 

confirmation of amorphous conversion,  FTIR for drug-polymer compatibility, dynamic 

light scattering for particle size and zeta potential, SEM for surface morphology and in-

vitro dissolution studies. The final formulations will then be compared with the market 

product to quantify improvement in dissolution efficiency and solubility enhancement. 

This innovative nano enabled amorphous drug delivery approach is expected to produce a 

physically stable high performance oral formulation of olmesartan medoxomil with 

superior dissolution and potentially improved bioavailability. The findings will contribute 

significantly to the development of advanced drug delivery strategies for poorly soluble 

cardiovascular drugs. 
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2. Introduction: 

Hypertension is a major global health problem, affecting more than 1.28 billion adults 

worldwide and causing a substantial burden of cardiovascular morbidity and mortality 

(Forouzanfar et al., 2017). Despite the availability of effective antihypertensive therapies, 

poor patient compliance, along with limitations in drug solubility and bioavailability, often 

hampers optimal blood pressure control. In developing countries like Bangladesh, 

hypertension remains a leading contributor to cardiovascular disease and premature death, 

highlighting the need for effective and accessible therapeutic interventions (Khan et al., 

2021). 

Olmesartan medoxomil, an angiotensin-II receptor blocker, is widely prescribed for 

hypertension management. Classified as a BCS Class-II drug, it exhibits low aqueous 

solubility and moderate oral bioavailability (~26%), which limits its therapeutic efficacy 

(Al-Majed et al., 2017). Poor solubility leads to variable absorption and delayed onset of 

action, necessitating the development of advanced formulation strategies to enhance drug 

delivery and clinical outcomes. 

Several formulation approaches have been explored to improve solubility, including solid 

dispersions, lipid-based systems, hot-melt extrusion and nanotechnology-based 

formulations. Among these, amorphous solid dispersions (ASDs) have demonstrated 

significant potential, as they convert crystalline drugs into an amorphous form dispersed in 

hydrophilic polymers, improving wettability and dissolution rate. Incorporating ASDs into 

nanoformulations, such as polymeric nanoparticles or nanosuspensions, further enhances 

drug solubility by increasing surface area and reducing particle size, thereby improving 

dissolution kinetics and potential oral absorption (Thakkar et al., 2011). 

This study aims to design, optimize and evaluate ASD-loaded nanoformulations of 

olmesartan medoxomil to overcome solubility limitations and enhance drug release. By 

integrating ASD technology with nanotechnology, the project seeks to develop a physically 

stable, high-performance oral formulation. The outcomes are expected to improve 

therapeutic efficacy, enhance patient adherence and contribute to the advancement of 

nanotechnology-based drug delivery systems in Bangladesh. 
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3. Background of the Proposed Research: 

Oral drug delivery remains the most widely adopted and patient-friendly route of 

administration. However, it is often constrained by the poor aqueous solubility of many 

therapeutic agents, which can limit dissolution, absorption and ultimately bioavailability 

of drugs (Mehta et al., 2014). Drugs classified under the Biopharmaceutics Classification 

System (BCS) as Class II, characterized by low solubility and high permeability, are 

particularly susceptible to these limitations (Gupta, 2025). 

Olmesartan Medoxomil, a clinically significant angiotensin-II receptor blocker extensively 

prescribed for the management of hypertension, exemplifies a BCS Class-II drug. Its 

aqueous solubility is approximately 7.75 µg/mL  and it demonstrates an oral bioavailability 

of only ~26 %, primarily due to its poor solubility (Al-Majed et al., 2017; Sulaiman 

& Rajab, 2024). Such limitations can lead to suboptimal therapeutic outcomes, 

necessitating the exploration of advanced formulation strategies. 

Various approaches have been investigated to overcome these solubility challenges, 

including solid dispersions with hydrophilic carriers, hot‑melt extrusion, 

self‑microemulsifying drug delivery systems (SMEDDS) and nanomicellar formulations. 

For instance, hot‑melt extruded solid dispersions of olmesartan using Soluplus® and 

PEG‑8000 have been reported to markedly enhance solubility and dissolution rates 

compared to the crystalline drug (Abbas and Swamy, 2017). Similarly, polymeric 

nanomicelle systems have demonstrated improved dissolution and potential for enhanced 

oral absorption (Sulaiman & Rajab, 2024). 

Despite these advances, opportunities remain for innovative, multi-faceted delivery 

strategies. In particular, the integration of amorphous solid dispersion (ASD) technology, 

which converts the drug from a crystalline to an amorphous state dispersed within a 

polymer matrix, with nanoformulation approaches, presents a promising yet under-

explored pathway. This combined strategy leverages both the molecular-level solubility 

enhancement of ASDs and the physicochemical advantages conferred by nano-scale 

carriers, such as increased surface area, improved wettability and reduced particle size in 

order to maximize the dissolution rate of olmesartan. 

The proposed research carries particular significance in Bangladeshi, where access to 

affordable, high-efficacy antihypertensive therapies is of substantial public-health 
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importance. By addressing the solubility and absorption limitations of olmesartan 

medoxomil, this project has the potential to improve therapeutic outcomes, enhance patient 

compliance and mitigate the healthcare burden associated with poorly controlled 

hypertension, while simultaneously contributing to the advancement of nanotechnology-

based drug delivery systems in Bangladesh. 

 

4. Research Objectives 

The aim of this study is to develop and evaluate nano enabled amorphous solid dispersion 

based formulations and to design an optimized oral delivery system of olmesartan 

medoxomil. The proposed formulation is intended to improve the aqueous solubility and 

dissolution behavior of the drug in order to enhance its in-vitro performance and potential 

oral bioavailability. The objectives of the study are outlined below- 

• To prepare amorphous solid dispersions of olmesartan medoxomil using appropriate 

formulation techniques. 

• To develop nano based delivery systems incorporating the prepared amorphous solid 

dispersions. 

• To optimize critical formulation variables using a statistical design of experiments 

approach to achieve desirable particle size and dissolution performance. 

• To characterize the optimized formulations and to compare the performance of the 

optimized formulations with pure olmesartan medoxomil and conventional 

formulation. 

 

5. Detailed Methodology: 

Step 1 – Preformulation studies:  

Olmesartan medoxomil will be characterized for organoleptic properties, melting point and 

solubility in different solvents. Drug excipient compatibility will be evaluated using FTIR and 

DSC to ensure no chemical interaction between olmesartan and selected polymers. 

 

Step 2 - Preparation of amorphous solid dispersion-loaded nanoformulations: Amorphous 

solid dispersions of olmesartan will be prepared using hydrophilic polymers to enhance 
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solubility. The drug and polymer will be accurately weighed at predetermined ratios and 

dissolved in a minimal volume of a suitable solvent system (1:1 v/v), ensuring complete 

solubilization of the components. The solvent will be removed under reduced pressure at 37 °C 

using a rotary evaporator, yielding a solid mass. The resultant solid will be passed through a 

#80 mesh sieve to obtain uniform particle size and stored in a vacuum desiccator until further 

use. For the preparation of nanoformulations, the solid dispersions will be dispersed in distilled 

water at a concentration of 1 g/5 mL. The dispersions will be ultra-sonicated for 5, 10 and 

15 minutes with occasional stirring to determine the optimal sonication time required for 

achieving a smooth, lump-free nano-suspension. The resulting ASD-loaded nanoformulations 

will serve as the basis for further optimization and characterization. 

 

Step 3 - Optimization of drug–polymer ratio: Optimization will focus on identifying the 

ideal drug-to-polymer ratio to maximize solubility and dissolution performance. Various 

weight ratios of drug to polymer will be systematically evaluated. Design of experiments (DoE) 

or response surface methodology (RSM) will be employed to statistically determine the 

optimal combination of variables, including polymer type, concentration and sonication time, 

in order to achieve maximum solubility and stability. 

 

Step 4 - Characterization of the optimized nanoformulation: The optimized ASD-loaded 

nanoformulation will undergo comprehensive physicochemical and performance 

characterization to confirm the amorphous nature of the drug, nano-scale properties, and 

improved dissolution behavior. Characterization techniques will include: 

✓ Solid-state analysis: Differential scanning calorimetry (DSC) and x-ray powder diffraction 

(XRD) to confirm amorphization and fourier transform infrared (FTIR) spectroscopy to 

assess drug–polymer interactions. 

✓ Particle size and surface charge analysis: Dynamic light scattering (DLS) to determine 

mean particle size, polydispersity index and zeta potential 

✓ Morphological examination: Scanning electron microscopy (SEM) to visualize particle 

shape, size and surface characteristics. 

✓ Drug content: UV-visible spectrophotometry or HPLC 
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✓ In-vitro dissolution studies: Comparative assessment of the optimized formulation against 

plain olmesartan medoxomil and marketed formulations in relevant dissolution media 

 

6. Expected Outcome: 

 

The expected outcomes of the proposed research are - 

✓ Successful development of amorphous solid dispersions of olmesartan medoxomil with 

confirmed conversion from crystalline to amorphous form and improved drug–polymer 

compatibility. 

✓ Formulation of physically stable ASD-loaded nanoformulations with optimized 

particle size and narrow size distribution. 

✓ Identification of critical formulation and process variables through design of 

experiments that govern solubility and dissolution of the formulations. 

✓ A significant increase in aqueous solubility of olmesartan medoxomil compared to the 

pure drug and conventional formulations. 

✓ Generation of scientifically valuable formulation and characterization data that can 

support future in-vivo studies and potential scale-up for industrial application. 

✓ Contribution to the advancement of nano-enabled drug delivery systems for poorly 

soluble antihypertensive drugs particularly in the context of pharmaceutical research in 

Bangladesh.  

 

7. Organization of the Final Report / Tentative Chapters: 

The final report will include the following tentative chapters  

• Title page, Table of contents, Abstract.  

• Introduction 

• Methodology 

• Results 

• Discussions 
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• Conclusion and future prospects 

• References 

 

8. Detailed Budget According to Allocation: 

 
Headings Estimated 

Amount (BDT) 
Notes 

(a) Research Fellowship 60,000 
12,000 BDT/month × 5 months (01 
Jan – 31 May) 

(b) Equipment 

3,000 

Small accessories needed for 
experiments/ chemicals/ 
consumables/ glassware/ analytical 
tests/ miscellaneous unexpected 
expenses. 

(c) Other 
Accessories/Chemicals 

(d) Contingency 

(e) Analytical Services 

Total fund  63,000  

 

 

9. Timeframe of the Research (Gantt Chart) 

 

Activities 
Total Duration (6 months) 

Jan Feb Mar Apr May Jun 

Literature review  

 
     

Methodology development & procurement of 

materials 

   
 

  

Formulation development       
 

Optimization & characterization       

Data analysis and processing       

Report preparation and result presentation       

 

10. Limitations of the Study:  

This study is primarily focused on improving the solubility and in-vitro dissolution of 

olmesartan medoxomil and does not include in-vivo bioavailability or clinical evaluation. 

Furthermore, the long-term stability of the developed formulation may not be fully assessed 

within the duration of the project.
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11. Socio-economic Importance of the Project: 

This research holds significant importance for drug formulation and delivery systems. The 

development of amorphous solid dispersion-loaded nanoformulations of Olmesartan 

Medoxomil is expected to markedly enhance its solubility and dissolution, thereby 

improving absorption and ensuring a faster onset of therapeutic action. Such improvements 

can lead to better clinical management of hypertension, ultimately reducing complications 

and the associated burden on the healthcare system. 

Moreover, the developed nanoformulations offer versatility in design, enabling multiple 

routes of administration and the potential for co-encapsulation of multiple drugs, thereby 

facilitating combination therapies and synergistic effects. Beyond the clinical impact, this 

research has important socio-economic implications. By enabling the development of cost-

effective, locally manufactured improved formulations, it can increase access to essential 

medications for the Bangladeshi population and reduce dependency on high-cost imports. 

Furthermore, the knowledge and technology generated through this study will strengthen 

local expertise in nanotechnology-based drug delivery, promote pharmaceutical innovation 

and contribute to the growth of the national pharmaceutical industry. 

Overall, the outcomes of this research are anticipated to provide improved therapeutic 

efficacy, enhanced patient outcomes and broader socio-economic benefits, making a 

meaningful contribution to both science and public health in Bangladesh. 
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