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Abstract— Solid dispersion is a two component system or it
can be defined as the drug-polymer interaction. Basically,
this system is confined in order to increase the solubility of
poor water soluble drugs by making the drug dispersed in
a polymer. It is based on the concept that the drug
(hydrophobic) is dispersed in an inert water-soluble
carrier or polymer (hydrophilic) at solid state. In this
review, we summarize our current understanding of solid
dispersions by studying its characteristics™.

Keywords— solid dispersion, scanning electron microscopy,
XRD, SEM, FTIR, DSC

. INTRODUCTION

Solid dispersion is a science of dispersing or a technology in
which we disperse a solid matrix into a polymer matrix or a
liquid one®. This has been widely used in pharmaceutical
industries as it has become a useful criterion in bringing up the
solubility of poorly soluble drugs. Generally solubility,
stability and dissolution problems are associated with many
pharmaceutical formulations®. With the upbringing of solid
dispersion, the problems associated with the poorly soluble
drugs have been diminished to a larger extent. This has not
only led the enhanced solubility but also led to the increased
dissolution rate and bioavailability of poorly soluble drugs,
which in turn will promote the use of poorly, water soluble
drugs in pharmaceutical formulation of solid dispersion®.

Il. CHARACTERIZATION

Characterization methods are generally employed for
differentiating between solid solutions and solid dispersions.
Some of the methods are described here:

Differential scanning calorimetry (DSC)

It is an analytical technique in which the difference in the
amount of heat required to increase the temperature of a
sample and reference is measured. With the help of DSC, we
can find the melting temperatures®. DSC helps to study the
thermal behaviour of various substances. Generally, the
interaction between the drug and the polymer causes change in
exothermic and endothermic peaks®. According to the
different processing conditions, different thermograms were

127

observed. Mainly, DSC is used in polymer research for three
different types of experiments:
a) glass-rubber transition
determination.

b) Melting temperature and heat (Tm/Tc- value and Hf/Hc-
value) determination.

c) Cure measurements or reacting systems measurements’.

temperature

(Tg value)

Nuclear magnetic resonance (NMR)

To study solvates, polymorphs, provide quantitative data in
both drug substance and drug product and study complicated
formulations such as amorphous dispersion can be well
studied by nuclear magnetic resonanced. It is used to
investigate the polymorphism by probing the atoms in the
solid state. The changes in chemical shift can be connected
with the change in conformation or chemical nature of the
compound®.

Scanning electron microscopy (SEM)

The shape, morphology, properties of drug crystals like
particle size and chemical composition can be explained
through the range of parameters obtained by SEM. Scanning
electron microscopy (SEM) is widely used in the
characterization of amorphous solid dispersions®.

Thermal gravimetric analysis (TGA)

It is a powerful technique for studying the changes in weight
of a sample when heated, cooled or when held at constant
temperature. It is used to determine temperature in which drug
decay occurs. It can also be used to determine the moisture
content in solid dispersion and to measure the weight loss at
different temperatures which provides information about the
thermal stability!!.

Powder x-ray diffraction

It can be used to determine the crystalline phase in a mixed
system. The crystallinity phase gives sharp narrow diffraction
peaks and the amorphous component gives a broad peak.
However, too much crystallinity results in brittleness. It can
also be used to screen physical stability, to characterize new
forms, to screen crystal and amorphous dispersions.
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Fourier transformed infrared spectroscopy

FTIR takes into account the specific absorbance of molecular
vibrations for quality assessment. It offers molecular and
structural conformation in the solid state by probing vibration
of atoms. It can be used to determine the changes in bonding
between functional groups, to detect chemical properties and
to detect the crystallinity range from 1 to 99% in pure
material®2,

I1l.  CONCLUSION

We can improve the solubility of poorly soluble drugs with
enhanced bioavailability by the technique of solid dispersion.
All the above characteristics or parameters played an
important role in formulation of an ideal solid dispersion.
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