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Abstract : 

Solid dispersions have been employed to enhance the dissolution rates of poorly water- soluble drugs. Many approaches 

have been investigated for the preparation of solid dispersions. This paper reports various solubility enhancement 

strategies in solid dispersion. The approaches described are fusion (melting), solvent evaporation, lyophilization (freeze 

drying), melt agglomeration process, extruding method, spray drying technology, use of surfactant, electro static 

spinning method and super critical fluid technology. The paper also highlights the potential applications and limitations 

of these approaches in solid dispersions. 
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Introduction: 

Drug substances are seldom administered alone, but rather as part of a formulation in combination with one or more 

non-medicinal agents that serve varied and specialized pharmaceutical function. The proper design and formulation 

of a dosage form requires consideration of the physical, chemical and biological characteristics of all the drug 

substances and pharmaceutical ingredients to be used in fabricating the product. An important physical-chemical 

property of a drug substance is solubility, especially aqueous system solubility. A drug must posses some aqueous 

solubility for therapeutic efficacy. For a drug to enter the systemic circulation to exert a therapeutic effect must be in 

solution1. In recent tech- nologies, innovation of combinatorial chemistry and high throughput screening can

effectively discover the seeds of new drugs, which present good pharmacological ac- tivities. However 35-40 % of 

these new drugs discovered by those technologies suffer from poor aqueous solubility2-3.

The solubility/dissolution behavior of a drug is key determinant to its oral bioavailability, the latest frequency being 

the rate-limiting step to absorption of drugs from the gastrointestinal tract4-6. Consequently poor solubility results in

low bioavailability, increase in the dosage, large inters and intra-subject variation and large variations in blood 

drug concentrations under fed versus fasted conditions. Improvement of oral bioavailability of poor water-soluble 

drugs remains one of the most challenging aspects of drug development. The techniques/ approaches that have 

commonly been used to over- come drawbacks associated with poorly water-soluble drugs, in general includes 

micronization, salt formation, use of surfactant and use of pro- drug 7-8. However all these techniques have potential

limitations. 

Micronization has several disadvantages, the main one being the limited opportunity to control important characters of 

the final particle such as size, shape, morphology, surface properties and electrostatic charges. In addition 

micronization is a high-energy process, which causes disruptions in the drug s crystal lattice, resulting in the presence 

of disordered or amorphous regions in the final product. The amorphous regions are thermodynamically unstable and 

are therefore susceptible to recrystallization upon storage, particularly in hot and humid conditions4, 9,10. All poorly

water-soluble drugs are not suitable for improving their solubility by salt formation. The dissolution rate of a 

particular salt is usually different form that of parent compound. However sodium and potassium salts of weak acids 

dissolve more rapidly than the free salts. Potential disadvantages of salt forms include high reactivity with 

atmospheric car- bon dioxide and water resulting in precipitation of poorly water-soluble drug, epigastric distress due 

to high alkalinity. Even though use of co solvent to improve dissolution rate pose problems such as patient compliance 

and commercilation11-12.

Solid dispersion (SD) technique has been widely used   to improve the dissolution rate, solubility and oral absorption 

of poorly water-soluble drugs13-14. The term solid dispersions has been utilized to describe a family of dosage

forms whereby the drug is dispersed in a bio- logically inert matrix, usually with a view to enhancing oral 

bioavailability. Chiou and Riegelman defined these systems as the dispersion of one or more active ingredient in an 
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