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Abstract
The Forced degradation studies show the chemical behavior of the molecule which in turn helps in the development of
formulation and package. A forced degradation study is an essential step in the design of a regulatory compliant stability
program for both drug substances and products, and formalized as a regulatory requirement in ICH Guideline Q1A in 1993.
Forced degradation is a degradation of new drug substance and drug product at conditions more severe than accelerated
conditions.
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Introduction
Drug degradation in Semisolid dosage form frequently
resembles. The drug degradation is solution, particularly in
that dosage form that consists of one liquid phase, such as
gels.
Gels are semisolid drug dosages that can be as soft as easily
or as hard as solid. It mainly consists of liquid, but performs
like solid due to a three-dimensional network within the
liquids. Thus, form of drug stability point of view gels is
single phase liquid state.
For ex. hydrogen can consist of 99.9% water and only 0.1 %
water soluble Polymers that form the network.
Drug degradation in hydrogels follows the same Kinetic and
degradation mechanism as in aqueous solution. Organogels
(sometimes referred to as oleo gels or lipogels) are gel in
which the homogenous liquid phase consists of non-aqueous
solvent, search as an organic solvent, Mineral oil
or vegetable oil. Ointment consists of single-phase bases in
which drug are dispersed. Ointment bases can consist of
liquid paraffin or vegetable oils with emulsifying agents
(water-emulsifying ointments) or without emulsifying
agents (hydrophobic ointments) or with water soluble bases,
such as macrogols (hydrophilic ointments).
Chemical stability of pharmaceutical molecules is a matter
of great concernas it affects the safety and efficacy of the
drug product. The FDA and ICH guidance’s state the
requirementof stability test in data to understand how the
quality of adrug substance anddrug product changes with
time under the inﬂuences of various environmental factors.
Knowledge of the stability of molecule helps in selecting
proper formulation and package as well as providing proper
storage conditions and shelf life, which is essential for
regulatory documentation. Forced degradation is a process
that involves degradation of drug products and drug
substances at conditions more severe than accelerated
conditions and thus generates degradation products that can
be studied to determine the stability of the molecule. The
ICH guideline states that stress testing is intended to identify
the likely degradation products which further helps in
determination of the intrinsic stability of the molecule and
establishing degradation pathways, and to validate the

stability indicating procedures used. But these guidelines are
very general in conduct of forced degradation and do not
provide details about the practical approach towards stress
testing. Although forced degradation studies are a regulatory
requirement and scientiﬁc necessity during drug
development, it is not considered as a requirement for
formal stability program.
It has become mandatory to perform stability studies of new
drug moiety before felling in registration dossier. The
stability studies include long term studies (12 months) and
accelerated stability studies (6 months). But intermediate
studies (6 months) can be performed at conditions milder
than that used in accelerated studies. So, the study of
degradation products like separation, identiﬁcation and
quantitation would take even more time. As compared to
stability studies, forced degradation studies help in
generating degradants in much shorter span of time, mostly
a few weeks. The samples generated from forced
degradation can be used to develop the stability indicating
method which can be applied latter for the analysis of
samples generated from accelerated and long-term stability
studies. This review provides a proposal on the practical
performance of forced degradation and its application for
the development of stability indicating method.
Objective of forced degradation studies
Forced degradation studies are carried out to achieve the
following purposes
1. To find degradation pathways of drug substances and
drug products.
2. To differentiate degradation products that is related to
drug products from those that are generated from nondrug products in a formulation.
3. To clarify the structure of degradation products.
4. To determine the intrinsic stability of a drug substance
in formulation.
5. To expose the degradation mechanisms such as
hydrolysis, oxidation, thermolysis or photolysis of the
drug substance and drug product.
6. To establish stability demonstrating the nature of a
developed method.
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7.

To understand the chemical properties of drug
molecules.
8. To generate more stable formulations.
9. To produce a degradation proﬁle similar to that of what
would be observed in a formal stability study under
ICH conditions.
10. To solve stability-related problems.

conventional for individual types or groups of biological
products. It is not compulsory that forced degradation would
result in a degradation product. The study can be terminated
if no degradation is seen after a drug substance or drug
product has been exposed to stress conditions than those
conditions mentioned in an accelerated stability protocol.
This is problem-solving of the stability of the molecule
under test. Over-stressing a sample may lead to the
formation of a secondary degradation product that would
not be seen in formal shelf-life stability studies and understressing may not generate sufficient degradation products.
Protocols for generation of product-related degradation may
differ for drug substance and drug product due to
differences in matrices and concentrations. It is
recommended that a maximum of 14 days for stress testing
in solution (a maximum of 24 h for oxidative tests) to
provide stressed samples for methods development.

Time to perform forced degradation
It is very important to know when to perform forced
degradation studies for the development of new drug
substances and new drug products. FDA guidance states that
stress testing should be performed in phase III of the
regulatory submission process. Stress studies should be
done in different pH solutions, in the presence of oxygen
and light, and at elevated temperatures and humidity levels
to determine the stability of the drug substance. These stress
studies are conducted on a single batch. The results should
be summarized and submitted in an annual report. However,
starting stress testing early in preclinical phase or phase I of
clinical trials is highly encouraged and should be conducted
on drug substance to obtain sufficient time for identifying
degradation products and structure elucidation as well as
optimizing the stress conditions. An early stress study also
gives timely recommendations for making improvements in
the manufacturing process and proper selection of stabilityindicating analytical processes.

Strategy for selection of degradation conditions
Forced degradation is approved to produce representative
samples for developing stability-indicating methods for drug
substances and drug products. The choice of stress
conditions should be constant with the product's
decomposition under normal manufacturing, storage, and
use conditions which are speciﬁc in each case.
A general protocol of degradation conditions used for drug
substance and drug product is shown in following figure:
A negligible list of stress factors suggested for forced
degradation studies must include acid and base hydrolysis,
thermal degradation, photolysis, and oxidation and may
include freeze–thaw cycles and shear. There is no
speciﬁcation in regulatory guidelines about the conditions of
pH, temperature and speciﬁc oxidizing agents to be used.
The design of photolysis studies is left to the applicant's
diplomacy.
Although Q1B speciﬁes that the light source should produce
combined visible and ultraviolet (UV, 320–400 nm) outputs,
and that exposure levels should be justiﬁed. The initial trial
should have the aim to come upon the conditions that
degrade the drug by approximately 10%. Some conditions
mostly used for forced degradation studies are present in the
follows-

Limits for degradation
The subject of how much degradation is sufficient has been
the matter of many negotiations amongst pharmaceutical
scientists. Degradation of drug substances between 5% and
20% has been accepted as practical for validation of
chromatographic assays. Some pharmaceutical scientists
think 10% degradation is optimal for use in analytical
validation for small pharmaceutical molecules for which
acceptable stability limits of 90% of label claim is common.
Others recommended that drug substances spiked with a
mixture of known degradation products can be used to
challenge the methods employed for monitoring stability of
drug products. No such limits for physiochemical changes,
loss of activity or degradation during shelf life have been

Fig 1
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Table 1

Conclusion
Forced degradation studies of new drug substances and drug
products are important to help develop anddemonstrate
specificity of stability-indicating methods and to determine
the degradation pathways and degradation products of the
active ingredients. They were also useful in the investigation
of the chemical and physical stability of crystal forms, the
stereochemical stability of the drug substance alone and in
the drug product and mass-balance issues, and for
differentiating drug substance related degradation products
in formulations. The ICH not provided any formal guidance.
Adequate degradation required to understand the probable
degradants for the evaluation of stability indicating method.
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