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Efficient HPLC Validation
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pollutants. ——— ¢
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factors such as column type, solvent type & E— [ { %
proportions, buffer type and pH, flow rate and HHHHH“H'MH - :
mobile phase additives. Once a method is \_{th””” ‘/ &
developed it often forms the basis of a Standard S—

Operating Procedure (SOP) for analysis.

Before such a method can be used routinely it must be validated which requires that
small changes in the operating conditions do not result in a failure of the method. This
ensures that operators in other laboratories are able to repeat the method successfully.

DoE: A Strategy for Method Validation

Testing the robustness of an HPLC method involving many factors can lead to an
impractical number of experiments, adding to the time and cost of the assay.

Design of Experiments (DoE) is a statistical approach which can dramatically reduce the
number of experiments required whilst retaining essential information about the factors.

Experiments are conducted so that all factors are simultaneously varied according to a
mathematical design. Popular choices for robustness testing are fractional factorial and
Plackett-Burman designs (FFD).

Example Validation

A HPLC separation required a resolution
of > 1.5 to account for anticipated inter
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are expected to vary during normal
operating conditions. For example the
worst expected error in pH measurement

leads to the range 3.8 to 4.2.

The second step is to define the MName Abbr. Units
responses, here the capacity factors of 1 1K1 k1 .
two of the peaks and the resolution. 2 k2 K2

Next, using the Design Wizard 3 [Res1 Re1

functionality in MODDE, an 8 run 252
fractional factorial design, supplemented
with 4 centre points was chosen.
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Modelling the Responses

DoE is normally used to investigate which
factors affect the responses and in what
way. In robustness testing, however, the
aim is to demonstrate that small changes
in key factors do not significantly affect
the responses.

In this case significant models were found
for both capacity factors but not for
resolution. The results show that
resolution is both within specification
and robust which is the ideal situation.
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quality of the models using easily
interpretable bar charts

If significant models are found then predictions of responses may be made at the worst
possible combination of factor settings to check that the responses remain within

specification even in the worst case.

If responses are found to lie outside specification then the model may be used to
predict the ‘tightening’ of the factor ranges required to maintain robustness.

MODDE is fully validated software and contains an audit trail and is 21 CFR 11

compliant (electronic records).

MODDE 7 is our user friendly software for Design of Experiments. The design
wizard and analysis advisor guide the user to a successful result.
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