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and Drug Administration (FDA), and the International Conference
on Harmonization (ICH) currently offer a framework for regulatory
submission that necessitates evaluation of these important criteria.

Validation Parameters

The majority of experts concur that while validating quantitative
techniques, the selectivity, calibration model, stability, accuracy (bias,
precision), and limit of quantification variables should at the very
least be considered. Additional factors including L 4), recovery,
repeatability, and ruggedness may need to be evaluated (robustness).
Specificity/selectivity A method is said to be specific if it [7-10]
produces a result for just one unique analyte. It is practically hard to
develop a chromatographic assay for a drug in a biological matrix that
will only respond to the chemical of interest, hence the word selectivity
is more appropriate. If a technique can provide a response for the target
analyte that can be discriminated from all other responses, it is said to
be selective (e.g., endogenous compounds such as protein, amino acids,
fatty acids, etc).

a.  Accuracy

is the level of agreement between the mean test results produced
by an analytical method and the actual value (concentration) of the
analyte. This is sometimes stated to be accurate. The two procedures
that are most frequently used to evaluate an analytical method’s
accuracy or method bias are the analysis of control samples that have
been contaminated with analyte and comparison of an analytical
method to a reference method.

b. Precision

Precision is the closeness of individual measurements of an
analyte when a method is applied repeatedly to several aliquots of a
single homogeneous amount of biological matrix. Reproducibility,
intermediate precision, and repeatability are only a few of the many
components that make up precision (ruggedness). How well a method
performs in a single lab, on a single piece of equipment, over the
course of a single day is referred to as “repeatability” The method’s
performance is stated as having intermediate precision in one lab,
although it now varies from instrument to instrument and day to day.
Performance in both the qualitative and quantitative senses is included.
The term “reproducibility” refers to a method’s performance from lab
to lab, day to day, analyst to analyst, and instrument to instrument,
both qualitatively and numerically. The lengths of these time periods
are not defined. It is common to use the terms “assay;,” “run,” and “batch”
to describe repeatability within/during a day. The repeatability of the
analytical procedure can be expressed as interday, assay, run, or batch.
The words intra/within-day and inter/between-day precision are not
used due to the potential that a set of measurements could take longer
than 24 hours or that many sets could be examined on the same day.
Capacity for detection The L o is the lowest concentration of analyte
in the sample that can be detected but not measured under the specified
experimental conditions. The L o is frequently used to describe the
lowest concentration that can be consistently distinguished from
background noise. According to general opinion, the L o should show
the target analyte’s lowest detectable level or concentration.

Drug Discovery/Design

Simply producing realistic concentration and/or exposure data that
could be used as a scientific foundation for lead series identification
and/or discrimination among multiple lead possibilities would be the
first objective of bioanalysis during the discovery stage. Therefore, the

analyst’s objective at this point should be to develop a simple, quick
assay with high throughput that can serve as an excellent screening tool
for reporting some preset parameters of several top candidates across
all the various chemical scaffolds.

Clinical stage

Clinical trials are used to examine the safety and efficacy of novel
medicinal therapies on humans. Phase I, Phase II, Phase III, and
Phase IV are the four clinical stages of the development of a drug.
Each step acts as a significant turning point in the creation of a drug.
A medication may be withdrawn at any time for any valid reason. As
the molecule approaches clinical development, the developed assay for
human sample analysis (plasma, serum, or urine matrix) must be more
resilient, strong, and able to withstand the test of time throughout this
most protracted stage of clinical development.

Conclusion

Reliable bioanalytical techniques are required at the discovery stage,
as well as during the preclinical and clinical stages of drug development.
As a result, sample preparation and method validation are universally
regarded as being important to demonstrate the method’s efficacy and
the precision of the analytical results. The acceptability criteria should
be specified in a validation plan prior to beginning the validation
investigation. The established assay should be sufficiently reliable to
enable simple adaptation to a range of bioanalytical needs, including
application to a study of drug-drug interactions, toxicokinetics,
or characterization of the plasma levels of the metabolites, as well
as the possibility of minor adjustments. For bioanalytical liquid
chromatographic methods, sample preparation procedures, important
validation parameters with suggestions, and suggested validation
activities in the drug research and development phase are described
here.
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Table 1: Characteristic ions for semi-volatile hazardous substances list (HSL-USEPA).

El (positive ions) NICI (negative ions)

Analyte Primary Secondary Primary (Secondary)

Aldrin 66 263, 220 330 (328,332)

Dieldrin 79 263, 279 237 (235,239); 346 (344, 348)
Endrin 263 82,81 272 (270,274); 237 (235,239)

m/z for chlorine pattern,
source temperature 250°C

Cl-phenol 128 64,130 127 129

TriCl-phenol 196 198, 200 195 197, 199
TriBr-phenol 330 332,141 329 331, 333
PentaCl-phenol 266 264,268 230 228, 232

RO- fragment from derivatized phenol

Naphthalene 128 129,127

Anthracene 178 179, 176

Phenanthrene 178 179, 176

Chrysene 226

dy-naphthalene 136 66

d,-biphenyl 164

d,-anthracene 188

d,-phenanthrene 188

decaCl-biphenyl 498 496, 500 498(496, 500)
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