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ABSTRACT: In this review article, a brief discussion of Bioanalytical method development and Validation. The
development process to ensure quality and reliability of method development of bio-analytical sample by using
Various Validation parameters like accuracy, precision, reproducibility and stability are performed it’s limits sets
by the FDA (Food and drug Administration).The bioanalytical method includes such as solid phase extraction,
Chromatography method etc.
Keywords: Method development, Validation of bioanalysis techniques, Validation parameter.

Introduction
The Bioanalytical method validation is the process used to establish the analytical procedure employed
for a specific test is to yield reliable results that can be satisfactorily interpreted.
This bioanalytical method employed for the quantitative determination of drugs and their metabolites in
biological fluids. The estimation of bioavailability, bioequivalence, pharmacokinetic, and toxicokinetic
study data.These studies generally support regulatory filings for the drug approval from FDA.[1]

Need of Bioanalytical Method Validation




The bioanalytical technique has its own characteristics, which will vary from analyte to analyte,
specific validation criteria may need to be developed for each analyst.[3]
The bioanalytical methods to yields to reliable and satisfactorily result interpreted.
Validation involves documenting, through the utilization of specific laboratory investigations, that the
performance characteristics of the technique that are suitable and reliable for the intended analytical
applications.[2].
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Types of Bioanalytical Method Validation
Bio analytical method validation is classified into three types
A. Full validation
B. Partial validation
C. Cross validation

A. Full Validation:
The development and implementation in Bio Analytical technique when the new drug molecule has been
discovered.

B. Partial Validation:
The partial validations are the already existing validated bioanalytical methods & it’s modifications. In
partial validation doesn’t require necessarily to validate full orelse revalidation Partial validation can
range from as little as one intra-assay accuracy and precision. bioanalytical method changes that fall into
this category includes.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Bioanalytical method transfers between laboratories or analysts
Change in analytical methodology (e.g., change in detection systems)[4]
Change in anticoagulant in harvesting biological fluid
Change in sample processing procedures
Change in relevant concentration range
Changes in instruments and/or software platforms
Limited sample volume (e.g., pediatric study)
Rare matrices⁸
Selectivity demonstration of an analyte in the presence of concomitant medications Selectivity
demonstration of an analyte in the presence of specific metabolites[5]

C. Cross validation:
The comparison of the validation parameters when two or more bioanalytical methods are wont to
generated the info within same study or across different study. (e.g., LC-MS-MS vs. ELISA) in several
studies are included during a regulatory submission.
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Steps Involved in Method Validation:[6]
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Development of a validation protocol
The Purpose, objectives and plan of the method
The performance parameters and acceptance criteria
Verify relevant performance characteristics of equipment
Qualify materials, for example, standards reagents for purity, accurate amounts, and sufficient
stability
Perform pre-validation experiments
Modifications in method development for Validations
Devlop a Standard operating procedures (SOPs)
Validate the Bioanalytical sample to ensure quality and reliability and different pharmacokinetics
parameters
Document validation experiments and results in the validation report.

Bioanalytical method development:
Liquid-liquid extraction (LLE): This technique is useful for the separating the analytes from
interferences by partitioning the sample between two immiscible liquids or phases. i.e., One phase is
aqueous while another phase is an organic phase. The polar organic phase is hydrophobic in nature
whereas, aqueous phase is an hydrophilic in nature. Analyte extracted into the organic phase are easily
recovered by evaporation of the solvent, while analytes extracted in to the aqueous phase can often be
injected directly on to a reversed-phase column. This technique is very rapid and efficient as well as less
cost Required when compared to the other methods The extraction containing drug can be evaporated to
dryness and the residue reconstituted in a smaller volume of an appropriate solvent (preferably mobile
phase). Near quantitative recoveries (90%) of most drugs can be obtained through multiple continuous
extractions.[7,12]

Solid Phase Extraction (SPE): The partitioning is occurring in between liquid and solid phase. This
technique is more efficient separation process than LLE. It is easier to obtain a higher recovery of analyte.
The major advantage of this method are increases the method sensitivity by removing the impurities
present in the analyte (biological sample). In SPE, multiple sampling is possible generally 12-24 very low
quantity of solvent with automation are major contributing factors. The SPE consists of the medical
syringe which is packed with 0.1 to 0.5 g of sorbent generally C18 silica. Liquid samples were added to
the cartridge and wash solvent is selected to either strongly to get retain or unretain the analyte. To
minimize the presence of interferences the analyte is eluted with elution solvent and either directly
injected in or evaporated to dryness followed by dilution with the HPLC mobile phase.[13]

Protein Precipitation: It is one of the methods to make the matrix interference free. This can be
achieved by the denaturation and precipitation. The widely used precipitating agent such as
Trichloroacetic acid and perchloric acid. The Various organic solvents includes such as methanol,
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acetonitrile, acetone and ethanol are the wide choice for removing plasma proteins and also possess
compatibility with high performance liquid chromatography (HPLC) as a mobile phase. One part of
sample matrix is diluted with three-four parts of the precipitating agent then mixing is carried out
followed by the centrifugation, filtration done for the removal of the protein mass. The supernatant liquid
or filtrate is obtained by the directly analyzed for the analyte of interest. For quantitative analysis, the
supernatant can be isolated, evaporated to dryness and then reconstituted with a suitable solvent before
analysis.[8,9]

Solid Phase Micro extraction (SPME): It is a very simple and solventless method for the extraction,
In SPME the fused silica fiber coated with polyacrylate, polydimethylsiloxane, carbowax or other
modified bonded phase is kept in contact with the sample and it is exposed to the vapor, also it can be
placed in the stream of a gaseous sample to isolate the analyte and concentrate analyte into a range of
coating materials. Lastly, the fibers are transferred to analytical instruments like gas chromatography
(GC) and GC/mass spectrometry (GC/MS) for separation and quantification of the target analyte with the
help of syringe. Exposed fiber has the ability to extract and sample delivery is a key aspect of this method
The SPME apparatus is a very simple device. It looks like modified syringe consisting of a fiber holder
and a fiber assembly, the latter containing a 1-2 cm long retractable SPME fiber.Analyte in the sample is
directly extracted and concentrated to the extraction fiber. The method is advantageous because it’s saves
the preparation time and disposal costs and can improve detection limits. SPME was also introduced for
direct coupling with high-performance liquid chromatography (HPLC) and HPLC-MS in order to analyze
weakly volatile.[15]

Matrix Solid-Phase Dispersion (MSPD): In this technique solid matrices are used for sample
preparation.The Sample required in a very low quantity with a solvent therefore it is termed as a
macroscale extraction technique. Near about 98% solvent use is reduced and giving 90% sample turn
around time In the Conventional extraction of an organic analyte from tissue, the homogenization of the
sample analyte from tissue with bulk bonded silica - based sorbent has to perform, this can be achieved in
mortar and pestle. The structure of tissue is getting disturbed due to mechanical shearing. The sample gets
dispersed on the surface of support sorbent, for this, hydrophilic and hydrophobic interaction plays a role
which causes the mixture to become semi-dry and free-flowing homogeneous blend of the sample. The
interferences and analyte are eluted by transferring in to a pre-fitted SPE cartridge. This technique has
been applied, by using acid alumina, to extract the organic analyte.[13]

Supercritical Fluid Extraction: This method is generally used for removing the nonpolar to
moderately polar analyte from the matrix. The density of the supercritical fluid is like liquid while its
viscosity and diffusivity is in the gas and liquid values. By reducing the pressure and by the evaporation,
the recovery of supercritical solvent can be obtained. Carbon dioxide dissolves many volatile polar
compounds, acting good supercritical solvent. This can be achieved in the presence of trace amounts of
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polar co-solvents like water and short-chain alcohols. Supercritical fluids can be used to extract analyte
from samples.[14]

Validation Parameters:
Accuracy: The degree of closeness I.e. Nearer value or true value of the observed concentration to the
nominal or known true concentration. It is typically measured as relative error (%RE). Accuracy is an
absolute measurement and an accurate method depends on several factors such as specificity and
precision.
Accuracy is best reported as percentage bias which is calculated from the expression

Precision: The precision of a bioanalytical method is a measure of the random error and is defined as the
closeness of agreement between a series of measurements obtained by injecting a series of standards or
analyzing series of samples from multiple samplings from a homogeneous lot. It is measured by the
Coefficient of the Variations.(%CV)[17]

Repeatability: It expresses the analytical variability under the same operating conditions over a short
interval of time. It is also known as intra-assay precision.( expresses within-laboratories variations:
different days, different analysts, different equipment, etc.)

Reproducibility: This expresses the precision between the measurement results obtained at different
laboratories. Sometimes a mistake is made and a term reproducibility is used for a within-laboratory
studies at the level of intermediate precision.

Range: The interval between the upper concentration of the analyte and lower concentration of the
analyte. The range is a bioanalytical assay of the concentration between the intervals over which an
analyte can be measured with acceptable precision and accuracy.

Robustness: Robustness can be used to establish system suitability parameters.Robustness is the
evaluation of an analytical method wherein the results obtained are found to be reliable even when
performed in a slightly varied condition. It is the ability of a method to remain unaffected when slight
variations are applied.[10,11]
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Recovery: The extraction efficiency of an analytical process, reported as a percentage of the known
amount of an analyte carried through the sample extraction and processing steps of the method [18]. This
can be expressed by the following equation.

Stability: The chemical or physical stability of an analyte during a given matrix under specific
conditions for given time intervals. The aim of a stability test is to detect any degradation of the analytes
The condition under which the stability is determined is largely hooked in to the character of the analyte,
the biological matrix, and the anticipated time period of storage (before analysis). The FDA guidelines on
bioanalytical method validation also because the recent AAPS/FDA documentation or regulatory filings
evaluating analyte stability at different stages. Stability should be confirmed for every step of sample
preparation and analysis, as well as the conditions used for long-term storage. Percent stability could be
calculated as follows[16]

Conclusion:
The bioavailability, bioequivalence, pharmacokinetic, and toxicokinetic study data and their interpreted
results can be obtained. This plays a plays a fundamental role in pharmaceutical research and
development involved in the drug discovery and development process.
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