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Description

Pharmaceuticals must be pure and of high quality to ensure they are
safe and effective for human consumption. However, impurities can be
introduced during the manufacturing process, storage, or
transportation. Therefore, it is essential to detect and quantify
impurities present in pharmaceuticals. Reversed-Phase
Chromatography (RPC) is a liquid chromatography technique that
utilizes a stationary phase with hydrophobic groups, such as
octadecylsilane, bonded to a silica matrix. The stationary phase
interacts with hydrophobic regions of the sample molecules, resulting
in the separation of components based on their hydrophobicity. The
more hydrophobic the component, the longer it will take to elute from
the column. Therefore, the elution order is based on the degree of
hydrophobicity of the components. RPC is a highly sensitive
technique that can detect impurities in trace amounts. The impurities
are detected by monitoring the absorbance of the eluent at a specific
wavelength using a UV detector. The eluent absorbs light based on the
nature of the components present in the sample. Therefore, impurities
can be identified and quantified by comparing the absorbance of the
sample to a standard solution. The first step in developing an RPC
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method is to choose the appropriate stationary phase. The ODS
stationary phase is commonly used because of its high reproducibility,
stability, and ability to separate a wide range of compounds. The next
step is to select an appropriate mobile phase that will allow for the
separation of the components of interest. The mobile phase must be
able to elute the sample components while maintaining their stability
and integrity. The pH and ionic strength of the mobile phase can also
affect the separation and must be carefully optimized.

The sample preparation is also important to ensure accurate results.
The sample must be solubilized in a compatible solvent and filtered to
remove any particulate matter that may interfere with the separation.
The injection volume and flow rate of the mobile phase must also be
optimized to ensure reproducibility. Once the method is developed, it
must be validated to ensure it meets the required specifications for
accuracy, precision, and linearity. Validation also includes assessing
the limit of detection and limit of quantification of the impurities. The
limit of detection is the lowest concentration of impurity that can be
reliably detected, while the limit of quantification is the lowest
concentration that can be accurately quantified. The validation data is
used to establish the method's reliability and suitability for the
intended purpose. RPC is a widely used technique for detecting and
quantifying impurities in pharmaceuticals. The method is highly
sensitive and can detect impurities in trace amounts. The development
of an RPC method requires careful optimization of the stationary and
mobile phases, as well as the sample preparation, injection volume,
and flow rate. Validation is essential to ensure the method meets the
required specifications for accuracy, precision, and linearity. The
detection and quantification of impurities using RPC are important for
ensuring the safety and efficacy of pharmaceuticals. Over 80% of
current analytical chromatographic techniques use reversed-phase
substances, which are more versatile than normal-phase adsorbents. In
reversed-phase high-performance liquid chromatography, the elution
order is the opposite of that in a normal-phase separation, meaning
that more polar solutes are eluted first. Retention times become longer
when the polarity of the mobile phase is increased. Reversed-Phase
Chromatography involves the use of resins with small hydrophobic
groups attached. Instead of relying on salt gradients to elute
hydrophobic species, organic modifiers like acetonitrile or propanol
are added to the elution buffer to decrease the water concentration in
the mobile phase.
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