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The concentration of an analyte in a sample may change with time
through chemical or biological degradation. Analysts must therefore
establish a set of conditions that ensure that any such change
occurring between sampling and analysis is negligible. These conditions can be deﬁned by specifying: (a) the sample container; (b)

guidance documents, particularly with respect to information
regarding storage vessels, they can be inconsistent in the recommended storage conditions and holding times. These inconsistencies are probably due to diﬀerences in matrix composition of
the samples used to dene the storage conditions.

transport and storage requirements; and (c) maximum holding times in
storage before analysis.

Samples cannot be expected to be stable indenitely and it is
important that the stability or holding time is known for each
analyte and matrix type. The stability or holding time can be
dened as the maximum allowable duration between the taking
of the sample and the analysis. This will include transport to,
and storage in, the laboratory. There are several factors that
should be considered as part of the stability study design. Loss
by volatilisation can be minimised by completely lling the
container, sensitivity to light by use of amber glass or opaque
bottles. Chemical or biological reactions can be slowed or halted by the use of preservatives and by cooling or freezing of
samples. Some materials may require pre-treatment before
measurement and it may be necessary to take that separately
into account.

Literature guidelines can be used for samples with well
dened matrices (e.g., potable water) but the relevant sample
vessels, storage conditions and holding times, as described in
the cited publication, must be adhered to. An alternative
approach would be for in-house stability study trials to be
undertaken. The advantage of this approach is that the conditions established would be of guaranteed applicability. An inhouse stability study can give useful information on the
chemical characteristics of the samples and may allow for
longer holding times than those quoted in the literature.

Approaches to determining stability

Stability study design

There are several publications that detail holding times for soils
and waters.1–4 Some of these are based on validated stability
studies and some on ‘best practice’. Whilst these are useful as

In-house stability studies should be designed to ensure that
they provide the data to support the derived holding time. There
are several publications that describe stability study design1,5–7
and other information is available in the international standards associated with the preparation of certied reference
materials and prociency testing, for example ISO Guide 35 and
BS ISO 13528:2005 (Annex B). The statistical protocol used for
assessment of the data is a critical component of the stability
study. Oen compromises will have to be made; the key factor is
that the stability or holding time derived from the study should
be defensible. There are a variety of possible approaches but
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there are some important factors that should be considered as
part of any stability study trial.
(a) Ideally the test materials used within the stability study
should be typical of those routinely sampled/analysed. If more
than one type of test material is analysed, then separate
studies for each matrix type should be undertaken. Alternatively, where justied, stability studies can be undertaken on
the most challenging type and applied generally as a ‘worstcase scenario’. Use of a synthetic matrix should be avoided
where possible. Testing should be conducted on test materials
with the analyte in its native (‘incurred’) species and close to
the concentration of interest. Tests at other concentrations
may be informative but are not suﬃcient. Tests involving
fortication with the analyte (spiking) should be avoided,
wherever possible.
(b) The stability should be assessed in the container, with the
preservatives, and under the storage conditions typical for the
analysis in question. If these factors are unknown then stability
may need to be assessed under various conditions. It may also
be expedient to check stability at additional temperatures to
allow for variations in conditions of transportation.
(c) The design of the stability study should provide suﬃcient statistical power. It is usually advisable to employ a
method of the highest precision available to achieve this.
Routine precision may not be suﬃcient. The precision then
determines the number and timing of points in the time series
and the number of replicate measurements at each point. The
number and spacing of time points should be suﬃcient to
determine and conrm the stability time. It is unlikely that
stability will be established and conrmed in less than three
time points.
(d) The experimental design should be such as to avoid any
ambiguity between changes in the test material and changes in
the performance of the analytical method, for example, by using
an isochronous design or including a quality control sample of
known stability.

Conclusion
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considered in the design of a stability study and in the assessment and evaluation of the data produced.
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Stability or holding time of samples before analysis is an
important aspect of any chemical or biological procedure and
should be dened for each analyte and matrix type so that the
integrity of the sample is maintained. Holding times can
sometimes be obtained from the published literature but care
should be taken to ensure that they are appropriate for the
matrix type and that the conditions quoted are followed exactly.
An alternative approach is to carry out an in-house stability
study and details are given of the areas that need to be
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