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Foreword

The Fitness for Purpose of Analytical Methods - A Laboratory Guide to Method Validation and Related
Topics (2™ ed.) was published in 2014. Since then the Method Validation Working Group has identified
areas where extra guidance would be appropriate. This extra guidance has been prepared in the form of
supplementary documents. This supplementary document is not intended to be used in isolation; it should
be used in conjunction with the Guide.
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1 Introduction and scope

Blanks are an important tool and are used in the determination of most performance characteristics during a
validation process (see section 5.4.1 in the Guide [1]). They are also often included in each analytical run
during routine use of the measurement procedure. There are many different types of blanks and the analyst
must consider which blanks to include during preparation of the validation plan. The aim of this document
is to describe the different kinds of blanks which may be used during method validation and to provide
guidance for situations where it may be difficult to obtain a suitable blank matrix. Not all blanks discussed
in this document are necessary for every validation and blanks used during routine use of the method e.g. to
address baseline correction, do not fall under the scope of this document. It is worth noting that certain
techniques, such as chromatography, rely on detecting a peak above noise. For the determination of certain
performance characteristics, limit of detection (LOD) and limit of quantification (LOQ) for example, it is
necessary, therefore, to use a sample containing a low level of analyte rather than a blank. Further guidance
on this is provided in the Guide in section 6.2.2. Figure 1 shows the different types of blanks classified by
their general intended use (calibration blanks, procedural blanks) and by composition (reagent, solvent and
sample blanks) together with their possible uses in method validation. These are discussed in the following
sections.

Calibration Procedural Reagent blank Solvent blank
blank blank

Determination
of /correction
for the effect of
reagents

Determination
of the effect of
measurement
procedure

Monitoring of
carry-over

Determination
of instrument
effect

working range

Sample blank

Determination
of selectivity
and
ruggedness

Determination Determination
of LOD and of trueness and

LOQ precision

Figure 1 - Types and uses of blanks in method validation
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2 Types and uses of blanks in method validation

2.1 Calibration blank

Section 6.3 of the Guide addresses the performance
characteristic working range. When determining the
working range of the instrument (that is the range of
concentrations in processed samples that can be
presented to the instrument for measurement) it is
necessary to prepare and measure a calibration
blank as well as the calibration standards. A
calibration blank is a calibration standard that does
not contain the analyte(s) of interest at a detectable
level. It is necessary to determine any signal that
may be produced at the detector which is not due to
the presence of the analyte(s) (this signal is known
as the blank indication). When determining the
working range of the method, it is necessary to use
reference materials or spiked samples that have
been brought through the entire measurement
procedure. In this case the blank used should be a
sample blank, see section 2.5.

2.2 Procedural blank

A procedural blank is a sample that does not
contain the matrix, that is brought through the entire
measurement procedure and analysed in the same
manner as a test sample [2]. When preparing
procedural blanks, water is often used in place of
the matrix. Procedural blanks may be used to assess
any contamination or interference caused by, for
example, reagents or sample tubes or introduced
during any part of the measurement procedure.

2.3 Reagent blank

A reagent blank is a mixture of any solvent(s)
and/or reagent(s) that would be presented to the
detector for analysis of a test sample and is
analysed to determine if it contributes to the
measurement signal. Reagent blanks are often used
with techniques such as spectrophotometry to zero
the instrument before measuring test samples and
other blanks. A reagent blank should also be
included when a reaction (derivatization,
complexation etc.) with the analyte in the test
samples is required before analysis. The reagent
blank can be used to determine any interferences
caused by the reaction procedure and should be
included in the validation process as well as during
routine use of the method. A reagent blank does not
contain matrix.

2.4 Solvent blank

A solvent blank is made up from the solvent(s)
contained in the solution presented to the
instrument. It can be used during validation to
assess any interferences which may be present in
the solvent. The analysis of solvent blanks carried
out directly after calibration standards, reference
materials or spiked sample blanks can be used to
demonstrate whether there is any carryover from
one sample to the next. They are often used in
chromatographic methods.

2.5 Sample blank

The Guide introduces the concept of sample blanks
in section 5.4.1 where it states:

These are essentially sample matrices with no
analyte present, e.g. a human urine sample without
a specific drug of abuse, or a sample of meat
without hormone residues. Sample blanks may be
difficult to obtain but such materials are necessary
to give a realistic estimate of interferences that
would be encountered in the analysis of test
samples.

Sample blanks, also called matrix blanks, may be:

¢ included in experiments to determine the
selectivity of the method. Analysis of sample
blanks can be used to determine if there are
matrix components that could interfere with the
ability of the test method to measure the analyte
of interest [3]. (Selectivity is addressed in
section 6.1 of the Guide);

¢ included in experiments for estimating the LOD
and LOQ of the method (for methods where a
measurable signal is obtained for the blank e.g.
atomic spectroscopy, ref: section 6.2 of the
Guide);

e included in experiments for assessing the
method working range (ref: section 6.3.5 of the
Guide);

e used in the preparation of spiked samples (when
reference materials are not available) for
experiments to estimate the trueness, precision
and ruggedness of the method (ref: sections 6.5,
6.6 and 6.8 of the Guide)

Sample blanks may also form part of the ongoing
internal quality control procedures which must be in
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place to demonstrate the measurement procedure
remains fit for purpose during routine use.

There are situations, however, when a laboratory
cannot obtain a sample blank. Analysis of pesticide
residues in food and feed, for example, often
involves the use of multi-analyte methods used to
test for the presence of hundreds of analytes. Matrix
which contains no measurable quantities of all of
these analytes may not be available and laboratories
may have to use a matrix sample which contains
low levels of some analytes. Other compounds have
such widespread use and application that they are
present throughout the environment and blank
matrices simply do not exist [4, 5].

Matrix components affect the detector signal in
some analytical applications [6, 7, 8]. To take into
account these matrix effects, the calibration curve is
usually prepared in matrix blank. Difficulties arise
when the matrix is variable - processed foods, for
example, where the matrix components differ from
sample to sample.

An alternative approach may be necessary when a
sample blank does not exist.

2.6 Approaches to dealing with
situations where no suitable sample
blank is available

2.6.1 Blank correction

Consider the case, mentioned in section 2.5 above,
of the multi-analyte method for pesticide analysis.
A laboratory wishing to demonstrate selectivity of
the method must do so with a sample that contains
some analytes. The problem of acquiring a sample
blank free of all analytes is recognised. The
description given by one accreditation body of the
sample blank is the pure (respective) matrix or a
natural specimen with the lowest possible known
content [9]. If the analyte content is known, then,
any measurements taken during the validation
process may be corrected for the presence of
analyte in the sample used in place of a blank. The
laboratory must therefore determine the analyte
content in the sample they propose to use in place
of a blank to achieve a natural specimen with the
lowest possible known content. Options available to
the laboratory include:

e repeat analysis of the sample to be used in place
of a blank incorporated into the design of the
experiments to demonstrate selectivity. An

estimation of the analyte content in this sample
may then be determined;

e determination using the method of standard
addition, if appropriate;

e analysis by an alternative, validated, method
(with a lower LOQ);

e analysis by a validated method (with a lower
LOQ) in another laboratory.

Whichever approach is used the laboratory must
ensure that it allows them to demonstrate that their
method is fit for purpose.

2.6.2 Use of correction factors for
calibration curves

The wuse of calibration curves prepared in
procedural blanks, rather than matrix, followed by
the application of a correction factor to the resulting
calibration curve has been used in cases where
sample blanks cannot be obtained [5].
Implementation of this method requires
demonstration that:

e both the matrix-free and matrix-matched
calibration curves (functions) are linear;

¢ the relationship between the matrix-matched and
matrix-free calibration curves is consistent for a
period of time/sequence of injections [7].

A correction factor can then be calculated and
analysis carried out using calibration curves
prepared in solvent rather than in matrix [10]. This
correction factor must be monitored during routine
application of the method to ensure it remains
appropriate.

2.6.3 Simulated blank

If a sample blank cannot be obtained, then, in
certain cases it may be possible to create a
simulation. Matrices such as ocean water lend
themselves to the production of a simulated blank
by the dissolution of appropriate mineral salts in
water [11, 12]. Ashless filter paper may be suitable
for use as a blank when analysing plant material [2].

2.6.4 Alternate techniques

If the above approaches are not suitable, it may be
necessary for the laboratory to revisit the type of
calibration used in the method and consider an
alternate technique such as that of standard addition
[13].
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The process of choosing a sample blank, or a
suitable alternative approach, is shown in Figure 2.

o Gy
. Yes
No
Yes
No

> Simulated blank

Yes
J

Proceed to
method
validation

No

Return to method
development e.g.
alternative
calibration
strategy

Figure 2 - Choosing a sample blank for method validation

MYV Blanks 2019 Page 6



Blanks in Method Validation Eurachem Supplement

Bibliography

For a list of current references relating to quality in analytical measurement, please refer to the Eurachem
Reading List available under the Publications section of the Eurachem website, www.eurachem.org.

1.

10.

11.

12.

13.

B. Magnusson and U. Ornemark (eds.) Eurachem Guide: The Fitness for Purpose of Analytical
Methods — A Laboratory Guide to Method Validation and Related Topics, (2™ ed. 2014). ISBN 978-
91-87461-59-0. Available from www.eurachem.org.

IUPAC Analytical Chemistry Division, Compendium of Analytical Nomenclature (The IUPAC 'Orange
Book’), 3rd edition. Prepared for publication by J. Inczédy, T. Lengyel, A.M. Ure. Blackwell Science,
Ltd., Oxford, UK (1998). http://www.iupac.org/publications/analytical_compendium/

Commission Decision of 14 August 2002 implementing Council Directive 96/23/EC concerning the
performance of analytical methods and the interpretation of results, (2002/657/EC).

S. Net, A. Delmont, R. Sempéré, A. Paluselli, B. Ouddane, Reliable quantification of phthalates in

environmental matrices (air, water, sludge, sediment and soil): A review, Sci. Total Environ., 515-516,
162-180 (2015).

A. Vavrous, J. Pavlouskova, V. gevéfk, K. Vrbik, R. Cabala, Solution for blank and matrix difficulties
encountered during phthalate analysis of edible oils by high performance liquid chromatography
coupled with tandem mass spectrometry, J. Chrom. A, 1456, 196-204, (2016).

M. J. Gardner and A. M. Gunn, Approaches in GFAAS: direct or standard additions, Fresenius J. Anal
Chem, 330, 103-106 (1988).

C. F. Poole, Matrix-induced response enhancement in pesticide residue analysis by gas
chromatography, J. Chrom. A, 1158, 241-250 (2007).

R. B. Hoff, G. Riibensam, L. Jank, F. Barreto, M. C. R. Peralba, T. M. Pizzolato, M. S. Diaz-Cruz and
D. Barceld, Analytical quality assurance in veterinary drug residue analysis methods: Matrix effects
determination and monitoring for sulfonamides analysis, Talanta, 132, 443-450 (2015).

Guide to method validation for quantitative analysis in chemical testing laboratories (ISO 17025),
INAB Guide PS15, Issue 4, February 2016. Available from www.inab.ie.

F. J. Egea Gonzélez, M.E. Herndndez Torres, E. Almansa L6pez, L. Cuadros-Rodriguez, J. L. Martinez
Vidal, Matrix-Effects of vegetable commodities in electron-capture detection applied to pesticide
multiresidue analysis, J. Chrom A, 966, 155-165 (2002).

Standard Practice for the Preparation of Substitute Ocean Water. ASTM International. ASTM D1141 —
98 (2013)

D. R. Kester, I. W. Duedall, D. N. Connors, D. N. and R. M. Pytkowicz, Preparation of Artificial
Seawater, Limnology & Oceanography, 12, 176—179 (1967).

S. L. R. Ellison and M. Thompson, Standard additions: myth and reality, Analyst, 133, 992-997 (2008).

MYV Blanks 2019 Page 7











