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Dear Editor,

Developing a validated analytical method is critical in
the quantification of chemical and biological compounds
in various branch such as chemical, medical and
pharmaceutical sciences. They were applied for the
detection of an analyte in different matrices. Based on
the types of analyte and matrix, a certain analytical
method should be selected and a validation based on
international guidelines must be used to confirm its
accurate quantification. Various guidelines have been
recommended which researchers applied them whenever
developing an analytical method.! However, there are
many reports which investigators did not completely
observe these guidelines in the published articles.?’

The main part of validation process of an analytical
method is based on the calibration curve. A common
type for calibration curve is a linear relation between
concentration and response. However, other types such as
multivariate calibration curve based on linear correlations
or non-linear relations have been reported in the
literature.*® Recently, some concerns about type of chart?
and logarithmic scale in calibration curve® have been
published by scientific researchers. Calibration curve in
logarithmic scale has been applied by researchers in high-
quality journals”'® which some of them are highly cited.

Uran® requested avoid plotting analytical response
against the logarithm of concentration because it is not
appropriate for proper statistical evaluation. However,
Kong et al'' proved that transformation of data in the
logarithm form will not affect the soundness of fit
statistics. Hong et al'> proposed paying more attention to
operation signal transformation mechanism rather than
data treatment by mathematical function e.g. logarithm
in selecting linear and or non-linear correlation between
concentrations and responses.

Transformation of data in the logarithmic form is a
common method in modeling chemical and biological
phenomena for data linearization e.g. in developing
quantitative structure activity (or property) relationship

(QSAR or QSPR).” However, against controversy between
published perspectives in Analytical Chemistry journal, all
of them approved that some issues should be considered in
the plotting of calibration curve in logarithmic scale.®'"2
In this study, some points have been highlighted which
should be considered in evaluation of calibration curve in
logarithmic scale. The following example is represented to
clarify the aim of this communication accurately:

Assume an analytical method composed of
concentration=107%10% 10°, 105 10’ and 10® and the
response=0.2, 0.25, 0.30, 0.35, 0.42, 0.50 and 0.53.
Figure 1 illustrated the calibration curve in the standard
and logarithmic scales. In the first status, there is no
appropriate linear correlation between concentration
and response (R*=0.42). However, the transformation
of concentration to logarithmic scale improves the
correlation and resulted in a large value for the correlation
coefficient (R?). Similar to modeling studies, R* is not
enough to confirm the correlation between concentration
and response.’ Based on FDA guidelines,'*"* computation
of back-calculated concentration by the equation
of calibration curve and comparison with nominal
concentration of standard samples is necessary and some
criteria were proposed in an earlier study. The back-
calculated concentrations by the regression equation
of calibration curve in logarithmic scale, in comparison
with nominal concentration values shows that there is
a significant difference, and applied calibration curve
cannot give the concentration of unknown sample with
appropriate accuracy (Table 1).

Developing analytical methods is critical in research
and most of the conclusions in chemical, pharmaceutical
and medical sciences result from the concentrations which
obtained from calibration curves. Therefore, critical issues
must be considered by researchers, reviewers and editors of
the journals in the evaluation of these results. Logarithmic
scale in calibration curve is possible, however, back-calculated
concentration based on the regression equation of calibration
curve is necessary and should be reported in research articles.
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Figure 1. The calibration curve of a data set composed of concentration and
response in standard and logarithmic scale
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