Intelligent stress testing for formulation
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A rational and fast stress testing approach with applications in the initial formulation
screening and analytical method development and validation
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Introduction

Stress testing or forced degradation studies
are an important part of the drug development
process and usually are designed to determine the
intrinsic stability of the molecule by establishing the
degradation pathways in order to identify the likely
degradation products and to develop and validate
the stability-indicating analytical methods.

The stress testing is also useful in the
preformulation phase during the drug substance
and formulations excipients compatibility screening,
detecting possible problems since the beginning
of the formulation development phase. This
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represents a significant time and cost-saving
alternative for a drug company.

Across Barriers GmbH designs a range of
forced degradation studies oriented and based
on results from our Research and Development
Group and addresses the investigations to the
customer’s demand. A dedicated and experienced
team combined with our quality assure system in
compliance with GLP/GMP guidelines ensures that
the required quality standards will be reached.
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Investigation of intrisic stability of a drug
molecule

This test is designed to determine only
the stability of the active ingredient, which
might undergo different degradation pathways as
hydrolysis and oxidation. The test can cover a
wide range of pH investigating acidic and alkaline
conditions, sensitivity to temperature, humidity and
light. A drug stability profile is expected as a result
which can be useful in the preformulation phase
and development of stability-indicating analytical
methods. Across Barriers GmbH offers a rational
screening procedure, which perfect suits if the
costumer has a large number of drug candidates
and desires to obtain a first impression of their
chemical stability. In possess of this method, only
one milligram of API is required per test condition.
The substance degradation profile is reported and
the customer receive the result within the period
of 10 working days.
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Raloxifen stressed under oxidative conditions

Figure 1: Representative chromatograms from unstressed sample
of Raloxifen and the respective degradation products when Raloxifen
samples are stressed under oxidative and alkaline conditions.

The figure 2 represents the degradation profile of
prednicarbate under oxidative, alkaline and acidic
conditions. The test has generated data intended
to be used in the preformulation phase.
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Degradation profile of prednicarbate
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Figure 2: Degradation profile of prednicarbate under oxidative,
alkaline and acidic forced conditions. The gray bars represent the
percentage related to the drug peak whereas the red bar represent
the percentage related the the sum of degradation products. The
present data were generated from Across Barriers GmbH.

Investigation of substance/excipients
compatibility

In addition to the stability information of the
drug substance regarding acid/basic and oxidative
conditions, its is also important to investigate how
the novel of excipients intended to be employed in
the formulation will affect the stability of the active
ingredient. Test mixtures drug substance/excipients
can be used in different proportions depending
of the nature of the formulation required. Not only
separated excipients, but also the placebo or
other materials which will be in contact with
the APl and might play a important role in the
stability can be employed in this experimental
mixture. With the screening technique provided
by Across Barriers GmbH, compatibility results
and degradation profiles are obtained within few
days and only 1 milligram of substance per test
condition is required. This approach is ideal in the
preformulation phase and can be employed either
for solid, liquid or semisolid dosage forms.
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Figure 3: Compatibility screening of compound A with 31 standard
excipients for solid oral dosage forms.
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Across Barriers GmbH intelligent stress
testing as a time-saving alternative

The advantage of Across Barriers GmbH
intelligent screening method in comparison to
classical method is the rapid response and release
of stability results within few days fitting the
demands of the customer schedule. For example,
to investigate the compatibility of one active
ingredient with twenty excipients, 30 mg of the
test substance are required and the results are
available in 10 working days.
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Figure 4: Time comparison between Across Barriers GmbH stress
testing and further described classical approaches.

Service of Across Barriers GmbH: when to
apply the stress testing?

Would you like to develop and validate
a stability-indicating analytical method
employing a rapid forced degradation
approach?

Are you designing a new vehicle for your
drug product and would you like to
investigate the substance compatibility
with formulation ingredients?

Do you need to submit stability
documentation to regulatory affairs?

Are you synthesizing new drug molecules
and would you like to have an first
impression of their stability-pH profile and
respective degradation products?

Would you like to obtain the stability
profile and respective degradation
products of your new drug with a range
of standard excipients?
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Figure 4: The representative scheme illustrated the different steps
during the stress test design.

Analytical equipments

Across Barriers GmbH offers a range of analytical
detection methods including:

Photodiode array (Waters)
UV-Vis (Waters)

Fluorescence (Waters)
ESI-MS /Micromass ZQ 2000
ESI-MS/MS /Micromass API

APCI/ESI-MS Agilent MSD

Using Across Barriers GmbH intelligent
stress testing you minimize time and costs in
your development phase.
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