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Pharmacokinetic and bio-equivalency studies require very precise
and accurate analytical methods that are well validated to quantify
drugs in biological fluids. The analytical methods have to be sensitive
enough to determine the biological sample concentration of the drug
and/or its metabolite(s) after dosage of the drug [1]. In addition, the
analytical methods have to be very selective to ensure reliable data,
free from interference of endogenous compounds (admixtures) and
possible metabolites in the biological samples. Furthermore, methods
have to be as robust and cost effective, making of particular importance
to bioequivalent studies. Above all, the analytical methods must be able
to withstand the scrutiny of national drug registration authorities.
Bioanalytical chemistry is the qualitative and quantitative analysis
of drugs in biological fluids (mainly plasma and urine) or tissue. It plays
a significant role in the evaluation and interpretation of bioavailability,
bioequivalence and pharmacokinetic data. The main analytical phases
that comprise bioanalytical services consist of analytical method
development, method validation, sample pretreatment and drug/
metabolite analysis in sample free from admixtures [2].
Owing to increased interdependence among countries in recent
times it has become necessary for results of many analytical methods to
be accepted internationally. Consequently, to assure a common level of
quality, the need for and use of validated methods has increased (ICH
Topic Q2 R1, Validation of Analytical Procedures).
Analytical methods are used for product research, product
development, process control and chemical quality control. Each of the
techniques used, chromatographic or spectroscopic, have their own
special features and deficiencies. Whatever way the analysis is done it
must be checked to see whether it does what it was intended to do;
i.e. it must be validated. Each step in the analytical method must be
investigated to determine the extent to which environment, matrix, or
procedural variables can affect the estimation of analyte in the body
fluids and tissue [3].
A full validation requires a high workload and should therefore only
start when promising results are obtained from explorative validation
performed during the method development. The process of validating
a method cannot be separated from the actual development of method
conditions, because the developer will not know whether the method
conditions are acceptable until validation studies are performed.
Method development clears the way for the further processes on the
validation stage [4]. It must be recognized that proper validation
studies require a lot of work.
A bioanalytical method is a set of all of the procedures involved
in the collection, processing, storing, and analysis of a biological
matrix for an analyte. Analytical methods employed for quantitative
determination of drugs and their metabolites in biological fluids are
the key determinants in generating reproducible and reliable data that
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in turn are used in the evaluation and interpretation of bioavailability,
bio-equivalency and pharmacokinetics.
Method development involves evaluation and optimization of the
various stages of sample preparation, chromatographic separation,
detection and quantification. Method performance is determined
primarily by the quality of the procedure. The main factors that are
most important in determining the quality of the method are selective
recovery and standardization. Analytical recovery of a method refers
to whether the analytical method in question provides response for
the entire amount of analyte that is contained in a sample. Recovery
is usually defined as the percentage of the reference material that
is measured, to that which is added to a blank. This should not be
confused with the test of matrix effect in which recovery is defined as
the response measured from the matrix (e.g. body fluids, tissue) as a
percentage of that measured from the pure solvent (e.g. water). Results
of the experiment that compare matrix to pure solvent is referred to
as relative recovery and true test of recovery is referred to as absolute
recovery [5].
Another important issue in method development stage is the choice
of internal versus external standardization. Internal standardization is
common in bioanalytical methods especially with chromatographic
procedures. For internal standardization, a structural or isotopic
analogue of the analyte is added to the sample prior to sample pretreatment and the ratio of the response of the analyte to that of the
internal standard is plotted against the concentration.
Another important point is that the tests performed at the stage of
method development should be done with the same equipment that
will actually be used for subsequent routine analysis.
Validation of a method is the process by which a method is tested
by the developer or user for reliability, accuracy and preciseness of its
intended purpose. Data thus generated become part of the methods
validation package.
Methods validation should not be a one-time situation, but the
methods should be validated and also designed by the developer or user
to ensure ruggedness or robustness. Methods should be reproducible
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when used by other analysts, on other equivalent equipment, on other
days or locations (intra and inter laboratory tests), and throughout the
life of the drug product. Data that are generated for acceptance, release,
stability, or pharmacokinetics will only be trustworthy if the methods
used to generate the data are reliable. The process of validation and
method design also should be early in the development cycle before
important data are generated. Validation should be on-going in the
form of re-validation with method changes.
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