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Abstract: 

This review provides a comprehensive analysis of the development and 

characterization of mucoadhesive microspheres encapsulating Rosiglitazone 

Maleate, a drug commonly used for managing type 2 diabetes. Mucoadhesive drug 

delivery systems have emerged as a promising approach for improving the 

bioavailability and therapeutic efficacy of orally administered drugs. This 

manuscript examines the methods of preparation, evaluation techniques, and 

potential advantages of using mucoadhesive microspheres for Rosiglitazone 

Maleate delivery. 
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1. INTRODUCTION  

Rosiglitazone Maleate, a thiazolidinedione class drug, is widely used for controlling blood sugar levels in type 2 

diabetes mellitus. Despite its efficacy, the drug's therapeutic potential is limited by its low bioavailability and rapid 

clearance from the gastrointestinal tract. To overcome these challenges, mucoadhesive microspheres have been 

developed as a novel delivery system that enhances drug residence time at the site of absorption, thereby improving 

its bioavailability and sustained release properties. [1-3] 

2. METHODS OF PREPARATION  

Mucoadhesive microspheres can be prepared using various techniques, including solvent evaporation, ionic gelation, 

and spray drying. Each method offers unique advantages and is chosen based on the desired properties of the final 

product. 

1. Solvent Evaporation: This technique involves dissolving both the polymer and the drug in a volatile 

organic solvent. The mixture is then emulsified in an aqueous phase, followed by the evaporation of the 

solvent, leading to the formation of microspheres.[4] 

2. Ionic Gelation: In this method, a solution containing the drug and a biopolymer is dropped into a solution 

containing cross-linking ions. The interaction between the polymer and the ions forms a gel network 

encapsulating the drug.[5] 

3. Spray Drying: This involves spraying a solution of the drug and polymer into a hot air chamber, resulting 

in rapid solvent evaporation and the formation of dry microspheres.[6] 

3. CHARACTERIZATION TECHNIQUES 
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 The developed mucoadhesive microspheres are characterized using various techniques to assess their morphology, 

particle size, encapsulation efficiency, in vitro drug release, and mucoadhesive properties. 

1. Morphology and Particle Size Analysis: Scanning electron microscopy (SEM) and dynamic light 

scattering (DLS) are employed to determine the shape, surface morphology, and size distribution of the 

microspheres.[7] 

2. Encapsulation Efficiency: The amount of drug encapsulated within the microspheres is quantified using 

techniques such as high-performance liquid chromatography (HPLC). 

3. In Vitro Drug Release Studies: These studies are conducted to evaluate the release profile of the drug 

from the microspheres in simulated gastrointestinal fluids.[8] 

4. Mucoadhesive Properties: The adhesive strength of the microspheres to mucosal tissues is assessed using 

ex vivo adhesion tests, ensuring that the microspheres remain at the absorption site for a prolonged 

period.[9] 

4. ADVANTAGES OF MUCOADHESIVE MICROSPHERES  

Mucoadhesive microspheres offer several benefits for the delivery of Rosiglitazone Maleate: 

1. Enhanced Bioavailability: By adhering to the mucosal surface, these microspheres increase the drug's 

residence time at the absorption site, leading to improved bioavailability. 

2. Sustained Release: The encapsulation of the drug within a polymer matrix allows for its gradual release 

over an extended period, reducing the frequency of administration. 

3. Reduced Side Effects: Targeted drug delivery minimizes systemic exposure, potentially reducing the side 

effects associated with Rosiglitazone Maleate.[10-12] 

5. CONCLUSION  

The development of mucoadhesive microspheres for the delivery of Rosiglitazone Maleate represents a significant 

advancement in the field of drug delivery systems. These microspheres offer improved bioavailability, sustained 

drug release, and reduced side effects, making them a promising alternative for the management of type 2 diabetes. 

Future research should focus on optimizing the formulation and conducting clinical trials to establish the therapeutic 

efficacy and safety of this delivery system. 
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