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INTRODUCTION 

For drugs that don't dissolve well in water, the solid dispersion method is now widely used. The 

drug–polymer interaction is the determining factor in the design and performance of a solid 

dispersion because it is essentially a two component system composed of the drug and the polymer. 

We focus on the fundamentals of this crucial technology as we summarize our current knowledge 

of solid dispersions, both in the solid state and in dissolution. The drug dispersion mechanism is the 

key to understanding the behavior of a solid dispersion, which is basically a drug–polymer two-

component system. The fundamental aspects of this crucial technology are emphasized as we 

summarize our current understanding of solid dispersions in both the solid state and in dissolution 

in this review. It is estimated that dissolution issues plague the majority of compounds currently 

under development. 

  

Solid dispersions, nano crystals, cyclodextrin complexes, and lipid formulations are some of the 

solubilization technologies that have been developed to address this pharmaceutical challenge. 

Solid dispersion is now well-established as a platform technology for the formulation of poorly 

soluble drugs thanks to the rapid increase in the number of FDA-approved products in recent years. 

Particularly, formulations containing drugs with a high tendency to crystallize and having a high 

drug loading have been developed using solid dispersion technology with success. In commercial 

production, at least three methods of preparing solid dispersions have been utilized with success. 

Spray drying is useful for drugs that are soluble in at least one volatile solvent4, melt extrusion is 

useful for drugs with low solubility in common organic solvents, and co-precipitation is useful for 

drugs with high melting points. Concerns about solid dispersion's drug loading, manufacturing, and 

stability should be lessened by the encouraging developments [1,2]. 

 

DISCUSSION 

In the past a solid dispersion was defined as the dispersion of a drug within a solid matrix that was 

either a polymer or a small molecule. There have been many different kinds of the dispersed state, 
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including eutectic mixtures, crystalline/glass solutions, and amorphous/crystalline suspensions. A 

solid dispersion can now be defined more narrowly as the dispersion of a drug in an amorphous 

polymer matrix where the drug is preferably in the molecularly dispersed state, taking into account 

its current most common form. The systems that fall under this narrower definition will be the focus 

of the subsequent discussion. Solid dispersions are typically drug–polymer two-component systems, 

although products may be made using polymer mixtures and other additives, such as surfactants. As 

examined underneath, the medication polymer communication is principal to understanding the 

main issues that emerge in the plan of a strong scattering viz. the dissolution performance, system 

stability, and drug loading This brief review aims to provide a summary of our current 

understanding of solid dispersions in terms of this crucial aspect. Numerous excellent reviews of 

the existing literature cover additional aspects of solid dispersions. A solid dispersion is a 

deceptively straightforward two-part system in which the polymer and the drug serve as the solute 

and solvent, respectively. These two-component systems can form multiple structures based on 

their composition and sample processing history, despite their apparent simplicity. When the drug 

loading is lower than the equilibrium solubility of the drug in the polymer, the drug should form a 

homogeneous, thermodynamically stable solution because it is molecularly dispersed within the 

polymer matrix. Solid dispersion's most desirable structure is this one. However, this situation only 

occurs at very low drug loading and/or high temperature for the majority of drug polymer pairs. The 

mixture becomes a supersaturated solution as the temperature drops, and the drug tends to 

precipitate out. Crystalline drug particles can be dispersed in a polymer matrix as a result, with the 

concentration of the drug corresponding to its equilibrium solubility at that temperature. 

Alternately, a meta-stable intermediate structure may form in which amorphous drug aggregates are 

dispersed in a polymer matrix containing the drug at its amorphous solubility at that temperature, as 

drug crystallization is a slow process with a higher energy barrier than amorphous phase separation. 

 

A phase diagram is very helpful for understanding the system's structure under various conditions 

and designing a processing protocol to achieve the desired structure, as it is with all multi-

component systems. A simplified drug–polymer phase diagram is shown in, drawing inspiration 

from numerous small molecule–polymer systems described in the literature. Understanding the 

super saturation level of such dispersions when they are cooled down (e.g., to the storage 

temperature) and selecting the lower limit of the processing temperature to obtain a molecular 

dispersion by melt extrusion both depend on the drug solubility curve in the polymer. In the 

situation portrayed over, the disintegration of the strong scattering is quick and complete and the 

supersaturated arrangement around the strong scattering decides the centralization of free 

medication. Solid dispersion particles, on the other hand, may have a longer release profile because 

of the polymer's nature or the high drug loading. Phase separation eventually occurs as water 

continuously penetrates solid dispersion particles. The drug may form amorphous aggregates and 

the free drug concentration in the dissolution medium will be equivalent to the solubility of 

amorphous drugs if the polymer matrix continues to inhibit drug crystallization in this 

circumstance. However, the dissolution advantage of the solid dispersion is lost if the drug is 

present in a crystalline state in the particles of the solid dispersion [3-6]. 

CONCLUSION 

This means that the free drug concentration in the solution is reduced to the same level as the 
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solubility of drug crystals. Solubilization technologies have emerged as an essential component for 

successfully bringing to market the growing number of drugs in development that are poorly water-

soluble. One such technology is solid dispersion, which has been approved for a large number of 

products in recent years, indicating that it is now the preferred method for drug solubilization. The 

kinetics of phase separation in the solid state and in solution, as well as seemingly innocuous 

questions like how polymer molecular weight affects the drug crystallization rate, remain 

unanswered despite significant progress in understanding the nature of solid dispersions. 

Additionally, research is required into the application of solid dispersions to controlled release 

technologies like the osmotic pump. 
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