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Commentary

DESCRIPTION

Pharmaceutical manufacturing processes involve numerous steps,
including synthesis, purification, formulation, and packaging. Each step
must be carefully controlled to ensure that the final product meets strict
safety and efficacy standards. One critical aspect of pharmaceutical
manufacturing that is often overlooked is the analysis of Organic Volatile
Impurities (OVIs). OVIs are a group of compounds that can adversely affect
the quality of a pharmaceutical product and pose health risks to consumers.
In this article, we will explore why OVI analysis is important in
pharmaceutical manufacturing, the techniques used to detect OVis, and

current regulations governing OVI limits.
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Organic volatile impurities are defined as organic solvents and other volatile substances used or produced during the
manufacturing process. These impurities have the potential to cause severe toxicity in patients, which is why the
International Council for Harmonization (ICH) has developed guidelines regarding acceptable levels of OVis in
pharmaceutical products. Analyzing OVIs is therefore essential to ensure safe and effective pharmaceutical products.
OVls can originate from several sources in the manufacturing process. Some examples include extraction solvents
used in the preparation of raw materials, residual solvents from the purification process, solvents used in formulation,
and contaminants introduced during packaging, storage, and transport. OVIs can cause adverse effects such as
teratogenicity, mutagenicity, carcinogenicity, and respiratory irritation. For instance, Ethylene Oxide (EO) is used as a
sterilizing agent and can be found in trace amounts in medical device materials. Even low levels of EO have been
shown to be toxic to humans, causing cancer and other severe health consequences. Analyzing OVls is therefore
critical to ensure patient safety. As OVIs are present in very low concentrations, specialized techniques are required
to detect and quantify them.

OVI analysis techniques

Headspace Gas Chromatography (HS-GC) is the most commonly used technique for OVI analysis in the
pharmaceutical industry. The method involves heating a sample above the boiling point of the OVIs and collecting the
headspace gases above it. These gases are then analyzed using a Gas Chromatography (GC) instrument to determine
their composition. The technique is particularly useful for analyzing volatile and semi-volatile OVIs that are not soluble
in water or other solvents used in HPLC.

High-Performance Liquid Chromatography (HPLC) is another chromatographic technique that is widely used for OVI
analysis, especially for polar and non-volatile OVIs. HPLC uses a mobile phase and a stationary phase to separate
and analyze the OVIs in a sample. The separation is based on the chemical and physical properties of the analyte
molecules, including their polarity, size, and shape. HPLC is a versatile technique that can be used to analyze a wide
range of compounds, including those that cannot be analyzed using GC.

Other techniques for OVI analysis include Fourier Transform Infrared Spectroscopy (FTIR) and Mass Spectrometry
(MS). FTIR works by measuring the absorption of infrared radiation by a sample, which provides information about
the sample's chemical composition. MS is a highly sensitive technique that can identify and quantify OVIs in complex
mixtures. MS works by ionizing the molecules in a sample and separating them based on their mass-to-charge ratio.
All of these techniques have their own advantages and limitations, and the choice of technique depends on the nature
of the OVIs being analyzed and the particular application. Pharmaceutical manufacturers must ensure that the
selected technique is validated and meets the requirements of regulatory bodies such as the (FDA) Food and Drug

Administration and (ICH) International Conference on Harmonization.
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