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Description

Drug stability is a fundamental aspect of pharmaceutical
development, influencing the efficacy, safety, and shelf life of
medications. It involves studying how the potency and quality of a
drug substance or product vary with time under the influence of
environmental factors such as temperature, humidity, and light.
Ensuring drug stability is critical for maintaining the therapeutic
effectiveness and safety of medications throughout their intended shelf
life.

Factors affecting drug stability

Elevated temperatures can accelerate chemical reactions leading to
drug degradation. Some drugs, particularly biologics like vaccines and
insulin, are highly sensitive to temperature changes and must be stored
within specific temperature ranges to maintain their stability. Moisture
can induce hydrolysis, a chemical reaction where water breaks down
the drug molecules. Tablets and capsules are particularly susceptible to
moisture, which can compromise their integrity and efficacy.

Exposure to light, especially Ultra-Violet (UV) light, can cause
photodegradation, leading to the breakdown of Active Pharmaceutical
Ingredients (APIs). Drugs like vitamins, certain antibiotics, and
chemotherapeutic agents are known to be light-sensitive. Oxidation is
another common degradation pathway. Oxygen can react with drugs,
causing them to lose potency or form harmful by-products.
Antioxidants are often added to formulations to mitigate this effect.

Citation:

A SCITECHNOL JOURNAL

The acidity or alkalinity of the environment can also influence drug
stability. Some drugs are stable only within a narrow pH range and
may degrade if the pH deviates from this range.

Stability testing is an essential part of the drug development
process, typically divided into several categories:

Accelerated stability testing: This involves storing the drug at
elevated temperatures and humidity levels to speed up the degradation
process. The data obtained helps predict the shelf life of the drug
under normal storage conditions.

Long-term stability testing: Conducted under recommended
storage conditions over an extended period, this testing provides a
realistic estimate of the drug's shelf life.

Stress testing: Here, the drug is subjected to extreme conditions
(such as high heat, light, or pH extremes) to identify potential
degradation products and mechanisms. This helps in understanding the
drug's stability profile better.

In-use stability testing: This assesses the stability of a drug once
the container is opened and the drug is in use. It is particularly
important for multi-dose containers and injectable formulations.

Degraded drugs can produce toxic substances, posing significant
health risks to patients. A stable drug ensures that patients receive the
correct dose and achieve the desired therapeutic outcome. Regulatory
bodies such as the Food and Drug Administration (FDA) and
European Medicines Agency (EMA) require comprehensive stability
data to approve new drugs. Stability testing ensures that drugs meet
these stringent regulatory standards. Stability testing helps
pharmaceutical companies avoid costly recalls and ensure that their
products remain viable in the market throughout their shelf life.
Ensuring the stability of drugs builds trust among healthcare providers
and patients, reinforcing the reliability of pharmaceutical products.

Conclusion

Drug stability is a pivotal aspect of pharmaceutical science,
encompassing a range of factors and testing methodologies to ensure
that medications remain effective and safe over time. By
understanding and controlling the various factors that affect drug
stability, pharmaceutical companies can develop products that not only
comply with regulatory standards but also deliver consistent
therapeutic benefits to patients. Stability testing, therefore, is not just a
regulatory requirement but an essential component in the mission to
provide safe, effective, and reliable medications to the public.
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