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1. [bookmark: _Toc358030931][bookmark: _Toc450918822]Audit context


[bookmark: _Toc358030932][bookmark: _Toc450918823]Audit Methodology
[bookmark: _Toc358030933][bookmark: _Toc450918824]Audit objectives
The aim of this audit is to assess:
· the compliance of the quality system with the applicable references,
· the adequacy of the quality system elements with the clinical project.

[bookmark: Bioanalyse_Textes]The Bioanalytical Assay Validation audit has been conducted according to the main applicable standards:
Guideline on bioanalytical method validation, EMA, 21 July 2011, EMEA/CHMP/EWP/192217/2009, revision 1, September 2014 
DRAFT Guidance for Industry "Bioanalytical Method Validation", FDA, September 2013, Revision 1
"Guidance for Industry, Bioanalytical Method Validation", May 2001, US Department of Health and Human Services, FDA
"Appendix IV of the Guideline on the Investigation on Bioequivalence (CPMP/EWP/QWP/1401/98 Rev.1): Presentation of Biopharmaceutical and Bioanalytical Data in Module 2.7.1", EMA/CHMP/600958/2010, 17 November 2011
"Validation of Analytical Procedures: Text and Methodology", ICH, Q2(R1), Current Step 4 version, 1994-2005

[bookmark: _Toc358030935][bookmark: _Toc450918825]Audit agenda
[bookmark: _Toc74458962]The audit took place in the Bioanalysis Laboratory on _ and was performed by _ according to an audit agenda previously sent to …
If needed, paste the audit agenda

[bookmark: _Toc358030936][bookmark: _Toc450918826]Opening meeting
[bookmark: _Toc74458963]An opening meeting took place with:
· 
[bookmark: _Toc358030937][bookmark: _Toc450918827]Audit
The CRO audit consisted of a review of:
· the CRO organization
· the personnel qualification
· the computerised systems
· the Quality documentation for the processes _
· the facilities
· the services provided (_)
Interviews, site visite and documentation review are performed during the audit.
[bookmark: _Toc358030938][bookmark: _Toc450918828]Close-up meeting
A debriefing meeting took place to present and discuss the audit results with:
· 
Finding grading
In this report, the findings are classified as critical, major or minor according to the Procedure for reporting of GCP inspections requested by the Committee for Medicinal Products for Human Use (CHMP), 28 March 2017:

	"APPENDIX 5 – Grading of inspection findings
Critical
Conditions, practices or processes that adversely affect the rights, safety or well-being of the subjects and/or the quality and integrity of data.
Critical observations are considered totally unacceptable.
Possible consequences: rejection of data and/or legal action required
Remark: Observations classified as critical may include a pattern of deviations classified as major, bad quality of the data and/or absence of source documents. Manipulation and intentional misrepresentation of data belong to this group.

Major
Conditions, practices or processes that might adversely affect the rights, safety or well-being of the subjects and/or the quality and integrity of data.
Major observations are serious deficiencies and are direct violations of GCP principles.
Possible consequences: data may be rejected and/or legal action required
Remark: Observations classified as major, may include a pattern of deviations and/or numerous minor observations.

Minor
Conditions, practices or processes that would not be expected to adversely affect the rights, safety or well-being of the subjects and/or the quality and integrity of data.
Possible consequences: Observations classified as minor, indicate the need for improvement of conditions, practises and processes.
Remark: Many minor observations might indicate a bad quality and the sum might be equal to a major finding with its consequences.

Comments
The observations might lead to suggestions on how to improve quality or reduce the potential for a deviation to occur in the future."



The audit results reflect a non-exhaustive review of activities falling in the scope of the audit, based on the documentation provided to the Auditor and on interviews conducted during the audit.
[bookmark: _Hlk505851573]The improvement suggestions included in this report are only advices. They are not based on a prior assessment of costs/timelines/quality objectives of the Central Laboratory. They do not represent by themselves the appropriate actions plan and should be considered within the global context.


[bookmark: _Toc358030941][bookmark: _Toc450918830]Executive summary
Copy "audit context"

The aim of this audit is to assess….
The audit took place in the Bioanalysis Laboratory on _ and was performed by _.

Overall it has been noted that…

The main findings are:




[bookmark: _Toc450918831][bookmark: Bioanalyse_Corps]Preliminary steps of the method validation
[bookmark: _Toc450918832]Definition of the scope of the validation method

	"The laboratory shall use test methods, including methods for sampling, which meet the needs of the customer and which are appropriate for the tests it undertakes. Methods published in international, regional or national standards shall preferably be used. Appropriate methods have been also published by reputable technical organizations, or in relevant scientific texts or journals, or specified by the manufacturer of the equipment. 
Laboratory-developed methods or methods adopted by the laboratory may also be used if they are appropriate for the intended use and if they are validated. The laboratory shall validate nonstandard methods, laboratory developed methods, standard methods used outside their intended scope, and modifications of standard methods to confirm that the methods are fit for the intended use. Testing laboratories shall apply procedures for estimating uncertainty of measurement based on the method validation data." ISO/IEC 17025: 2005



☐ The scope of the method is defined early in the process.
Questions include: 
· ☐ What samples should be analyzed?
· ☐ What analytes should be measured?
· ☐ What are the expected concentration levels?
· ☐ What are the sample matrices?
· ☐ Are there interfering substances expected, and, if so, should they be detected and quantified?
· ☐ Are there any specific legislative or regulatory requirements?
· ☐ Should information be qualitative or quantitative?
· ☐ What are the required detection and quantitation limits?
· ☐ What is the expected concentration range?
· ☐ What precision and accuracy is expected?
· ☐ How robust should the method be?
· ☐ Which type of equipment should be used? Is the method for one specific instrument, or should it be used by all instruments of the same type?
· ☐ Will the method be used in one specific laboratory or should it be applicable in all laboratories at one side or around the globe?
· ☐ What skills do the anticipated users of the method have?

	Observation n° Grade

	Blablabla

Main audit standards

	Suggestions	Comment by Catherine MERAT: À supprimer si pas prévu au devis

	



[bookmark: _Toc450918833]Selection of the candidate method 

	Full Validation: "A full method validation should be performed for any analytical method whether new or based upon literature. Generally, a full validation should be performed for each species and matrix concerned. (EMA, 2014)


☐ Full validation method is performed (e.g :  first time, new drug, or addition of metabolites)

	Partial validation: "In situations where minor changes are made to an analytical method that has already been validated, a full validation may not be necessary, depending on the nature of the applied changes. Changes for which a partial validation may be needed include transfer of the bioanalytical method to another laboratory, change in equipment, calibration concentration range, limited sample volume, another matrix or species, change in anticoagulant, sample processing procedure, storage conditions etc. All modifications should be reported and the scope of revalidation or partial validation justified." (EMA, 2014)


☐ Partial validation method is performed due to minor changes as:
☐ Modifications of a validated method
☐ Transfer of the bioanalytical method to another laboratory
☐ Change in equipment.
☐ Variation in the validated calibration concentration range.
☐ Limited sample volume.
☐ Another matrix or species.
☐ Change in anticoagulant. (Li and Na Heparin are the same anti-coagulant).
☐ Sample processing procedure.
☐ Storage conditions etc.

☐ All modifications are reported and the scope of revalidation or partial validation justified.

	Cross validation: "Where data are obtained from different methods within and across studies or when data are obtained within a study from different laboratories, applying the same method, comparison of those data is needed and a cross validation of the applied analytical methods should be carried out. For the cross validation, the same set of QC samples or study samples should be analysed by both analytical methods For QC samples, the obtained mean accuracy by the different methods should be within 15% and may be wider, if justified. For study samples, the difference between the two values obtained should be within 20% of the mean for at least 67% of the repeats" (EMA, 2014)


[bookmark: _Toc252914533]☐ Cross-validation is performed (e.g comparison between methods, between different laboratories)

[bookmark: _Toc450918834]Identification of the Resources needed for validation method
Candidate method depends on: availability of equipment and facilities, staff expertise and requirements for staff training, regulatory requirements.
Validation requires an appropriate and sufficient infrastructure including: organization, documentation, personnel and finances

[bookmark: _Toc450918835]Materials and reagents
☐ Analytical equipment is clearly defined, well characterized, qualified or calibrated to make sure that it meets the functional and performance specifications as required by the analytical method.
☐ Major equipment and critical utilities and systems normally are IQ, OQ and PQ
☐ The equipment, utility and system must be maintained, monitored and calibrated according to a regular schedule
☐ Any chemicals used to determine critical validation parameters, such as reagents and reference standards, are available in sufficient quantities accurately identified, sufficiently stable and checked for exact composition and purity according to specifications.
☐ Any other materials and consumables are qualified to meet the performance criteria.

[bookmark: _Toc450918836]Reference standards
	"Suitable reference standards, include certified standards such as compendial standards (EPCRS, USP, WHO), commercially available standards, or sufficiently characterised standards prepared in-house or by an external non-commercial organisation. A certificate of analysis is required to ensure purity and provide information on storage conditions, expiration date and batch number. The use of certified standards is not needed for Internal Standard, as long as the suitability for use is demonstrated, e.g. lack of analytical interference is shown for the substance itself or any impurities thereof." (EMA, 2014)



Following reference standards are used:
☐ certified reference standards (e.g., USP compendial standards);
☐ commercially supplied reference standards obtained from a reputable commercial source;
☐ other materials of documented purity custom-synthesized by an analytical laboratory or other noncommercial establishment
☐ A certificate of analysis is present to ensure purity and provide information on storage conditions, expiration date and batch number.

[bookmark: _Toc450918837]Staff qualification
cf. "Staff qualification" Check-list
☐ Operators are sufficiently familiar with the technique and equipment. This will allow them to identify and diagnose unforeseen problems more easily and to run the entire process more efficiently.

[bookmark: _Toc450918838]Regulatory requirements
	"The validation of bioanalytical methods and the analysis of study samples for clinical trials in humans should be performed following the principles of GCP". May 2014 EMA 
"The validation of bioanalytical methods used in non-clinical pharmaco toxicological studies that are carried out in conformity with the provisions related to Good Laboratory Practice should be performed following the Principles of GLP" May 2014 EMA



☐ The validation of bioanalytical methods and the analysis of study samples are performed in accordance with the principles of Good Laboratory Practice (GLP)
☐ For clinical trials in humans the principles of Good Clinical Practice (GCP) are followed.

[bookmark: _Toc450918839]Documentation
[bookmark: _Toc450918840]Validation Plan (= Validation Protocol)
☐ The preparation and execution follow a validation protocol, preferably written in a step-by-step instruction format.
☐ For each individual validation project, a project plan is developed.
☐ The plan includes a time table with specific tasks, deliverables and owners
The Master Plan includes:
· ☐ Purpose and scope
· ☐ Glossary
· ☐ Responsibilities, such as user departments, management, QA
· ☐ Method performance characteristics and approaches for testing
· ☐ Steps for method validation
· ☐ Selection of tests and acceptance criteria
· ☐ Approach and parameters for system suitability testing
· ☐ Modification and revalidation of methods
· ☐ Verification of compendial and standard methods
· ☐ Transfer of analytical methods
· ☐ List of required Standard Operating Procedures
· ☐ Approval process, documentation and archiving
· ☐ Templates for project plans, test protocols and validation reports

☐ The Validation Plan was written by an appropriate person: i.e. Validation Manager, Method Owner, Senior Laboratory Operator…
☐ The Validation Plan is a version controlled document, dated and approved. 
☐ The history of the Validation Plan is documented (e.g. version history table on the front page…)
☐ The Validation Plan is reviewed and approved by appropriate persons, such as:
· Technical Reviewer (peer review)
· Laboratory Director
· Health & Safety responsible (if applicable)
· Quality Assurance Manager

[bookmark: _Toc450918841]User instructions writing (method SOP)
	[image: Icone_FDA] "the analytical laboratory should have a written set of standard operating procedures (SOPs) to ensure a complete system of quality control and assurance;
the SOPs should cover all aspects of analysis from the time the sample is collected and reaches the laboratory until the results of the analysis are reported" (Guidance for Industry, Bioanalytical Method Validation, May 2001, US Department of Health and Human Services, FDA)



☐ SOPs cover validation method process, including:
☐ "record keeping
☐ security and chain of sample custody (accountability systems that ensure integrity of test articles)
☐ sample preparation
☐ analytical tools: methods, reagents, equipment, instrumentation
☐ quality control
☐ verification of results

[bookmark: _Toc450918842]Identification of the Validation criteria
	"The main characteristics of a bioanalytical method that are essential to ensure the acceptability of the performance and the reliability of analytical results are: selectivity, LLOQ, the response function and calibration curve performance, accuracy, precision, matrix effects, stability of the analyte(s) in the biological matrix and stability of the analyte(s) and of the IS in the stock and working solutions and in extracts under the entire period of storage and processing conditions. The principles of validation and analysis apply to all analytes of interest".(EMA, 2014)



[image: Afficher l'image d'origine]
http://www.vela-labs.at/bioanalytics-validation.html

☐ The selection of validation parameters and acceptance criteria are based on business, regulatory and client requirements.
☐ The selection of validation parameters and acceptance criteria are justified and documented

[bookmark: _Toc450918843]Selectivity
	"Selectivity: Selectivity should be proved using at least 6 individual sources of the appropriate blank matrix. Normally, absence of interfering components is accepted where the response is less than 20% of the LLOQ for the analyte and 5% for the IS. It may also be necessary to investigate the extent of any interference caused by metabolites of the drug(s), degradation products and possible co-administered medications." (EMA, 2014)



☐ Selectivity is assessed
☐ For selectivity, analyses of blank samples of the appropriate biological matrix (plasma, urine, or other matrix) is obtained from at least six sources.
☐ Each blank sample is tested for interference, and selectivity is ensured at the lower limit of quantification (LLOQ):
☐ less than 20% of the LLOQ for the analyte
☐ less than and 5% of the LLOQ for the IS.
☐ If the method is intended to quantify more than one analyte, each analyte is tested to ensure that there is no interference.
[bookmark: _Toc450918844]Carry-over

	"Carry-over should be addressed and minimised during method development During validation carry-over should be assessed by injecting blank samples after a high concentration sample or calibration standard at the ULOQ (Uper Limit of Quantification). Carry over in the blank sample following the high concentration standard should not be greater than 20% of the LLOQ and 5% for the internal standard. If it appears that carry-over is unavoidable, study samples should not be randomised. Specific measures should be considered, tested during the validation and applied during the analysis of the study samples, so that it does not affect accuracy and precision" (EMA, 2014)



☐ Carry over is assessed by injecting blank samples after:
☐ a high concentration sample
☐ calibration standard at the ULOQ (Upper Limit of Quantification).

☐ Carry over in the blank sample following the high concentration standard is not being greater than 20% of the LLOQ and 5% for the internal standard
[bookmark: _Toc450918845]Lower Limit of Quantification

	"Lower limit of quantification: The LLOQ is the lowest concentration of analyte in a sample which can be quantified reliably, with an acceptable accuracy and precision... The LLOQ is considered being the lowest calibration standard. The analyte signal of the LLOQ sample should be at least 5 times the signal of a blank sample The LLOQ should be adapted to expected concentrations and to the aim of the study, e.g. for bioequivalence studies the LLOQ should be not higher than 5% of the Cmax. "(EMA, 2014)



The lowest standard on the calibration curve should be accepted as the limit of quantification if the following conditions are met:
☐ The analyte response at the LLOQ is at least 5 times the response compared to blank response.
☐ Analyte peak (response) is identifiable, discrete, and reproducible with a precision of 20% and accuracy of 80-120%.

[bookmark: _Toc450918846]Calibration curve

	"The calibration standards should be prepared in the same matrix as the intended study samples. A minimum of six calibration concentration levels should be used, in addition to the blank sample and a zero sample (processed matrix with IS). Ideally it should be known what concentration range is expected. This range should be covered by the calibration curve range, defined by the LLOQ and the ULOQ. The range should be established to allow adequate description of the PK of the analyte of interest. A relationship which can simply and adequately describe the response of the instrument with regard to the concentration of analyte should be applied. All the available (or acceptable) curves obtained during validation, with a minimum of 3 should be reported. The back calculated concentrations of the calibration standards should be within ±15% of the nominal value, except for the LLOQ for which it should be within ±20%. At least 75% of the standards, with a minimum of six calibration standard levels, must fulfill this criterion. The calibration curve should preferably be prepared using freshly spiked samples". (EMA, 2014)



☐ A calibration curve is generated for each analyte to assay samples in each analytical run and should be used to calculate the concentration of the analyte in the unknown samples in the run

Matrix: 
☐ A calibration curve is prepared in the same biological matrix as the samples in the intended study by spiking the matrix with known concentrations of the analyte (A single source of matrix may be used, if selectivity is verified)

Number of standards:
☐ The calibration curve consists of a blank sample (matrix sample processed without internal standard), a zero sample (matrix sample processed with internal standard), and six to eight non-zero samples covering the expected range, including LLOQ and ULLQ.
☐ The number of standards used in constructing a calibration curve is a function of the anticipated range of analytical values and the nature of the analyte/response relationship

Concentration of the standards: 
☐ Concentrations of standards are chosen on the basis of the concentration range expected in a particular study
☐ The following conditions should be met in developing a calibration curve:
☐20% deviation of the LLOQ from nominal concentration
☐15% deviation of standards other than LLOQ from nominal concentration
☐ Matrix-based standard calibration samples: 75%, or a minimum of six standards, when back-calculated (including ULOQ) should fall within ±15%, except for LLOQ, when it should be ±20% of the nominal value
☐ Values falling outside these limits can be discarded, provided they do not change the established model

Unknown sample: 
☐ The calibration (standard) curve should cover the expected unknown sample concentration range in addition to a calibrator sample at LLOQ. (Estimation of concentration in unknown samples by extrapolation of standard curves below LLOQ or above the highest standard is not recommended)
☐ Instead, the standard curve should be redefined or samples with higher concentration should be diluted and reassayed

Analytical run : 
☐ An analytical run can consist of QC samples, calibration standards, and either (1) all the processed samples to be analyzed as one batch or (2) a batch composed of processed unknown samples of one or more volunteers in a study
☐ Standards & QC samples can be prepared from the same spiking stock solution, if stability and accuracy is verified
☐ Standard curve samples, blanks, QCs, and study samples can be arranged as considered appropriate within the run.
☐ Placement of standards and QC samples within a run should be designed to detect assay drift over the run
☐ The same curve fitting, weighting, and goodness of fit determined during pre-study validation should be used for the standard curve within the study (Changes in the response function relationship between pre-study validation and routine run validation indicate potential problems)

☐ If two consecutive runs fail, the method should be revised and then re-validated.
[bookmark: _Toc450918847]Accuracy

	"To enable evaluation of any trends over time within one run, it is recommended to demonstrate accuracy and precision of QC samples over at least one of the runs in a size equivalent to a prospective analytical run of study samples. Within-run accuracy should be determined by analysing in a single run a minimum of 5 samples per level at a minimum of 4 concentrations which are covering the calibration curve range: the LLOQ, within three times the LLOQ (low QC), around 50% of the calibration curve range (medium QC), and at least at 75% of the upper calibration curve range (high QC). The mean concentration should be within 15% of the nominal values for the QC samples, except for the LLOQ which should be within 20% of the nominal value. For the validation of the between-run accuracy, LLOQ, low, medium and high QC samples from at least three runs analysed on at least two different days should be evaluated. The mean concentration should be within 15% of the nominal values for the QC samples, except for the LLOQ which should be within 20% of the nominal value. Note: between-run = ‘total’, interpret Me QC at 50% as on a geometric scale " (EMA, 2014)



☐ Accuracy is determined by replicate analysis of samples containing known amounts of the analyte (QC samples)
☐ Accuracy is measured using a minimum of five determinations per concentration
☐ A minimum of three concentrations in the range of expected concentrations is performed
☐ The mean value is within 15% of the actual value except at LLOQ, where it should not deviate by more than 20%
☐ The deviation of the mean from the true value serves as the measure of accuracy
[bookmark: _Toc450918848]Precision

	"Precision is expressed as the coefficient of variation (CV). Precision should be demonstrated for the LLOQ, low, medium and high QC samples, within a single run and between different runs, i.e. using the same runs and data as for the demonstration of accuracy. For the validation of the within-run precision, there should be a minimum of five samples per concentration level at LLOQ, low, medium and high QC samples in a single run. The within-run CV value should not exceed 15% for the QC samples, except for the LLOQ which should not exceed 20%. For the validation of the between-run precision, LLOQ, low, medium and high QC samples from at least three runs analysed on at least two different days should be evaluated. The between-run CV value should not exceed 15% for the QC samples, except for the LLOQ which should not exceed 20% Note: between-run = ‘total’, interpret Me QC at 50% as on a geometric scale" (EMA 2014)



Precision is further subdivided into within-run, intra-batch precision or repeatability, which assesses precision during a single analytical run, and between-run, inter-batch precision or repeatability, which measures precision with time, and may involve different analysts, equipment, reagents, and laboratories.

☐ Precision is measured using a minimum of five determinations per concentration
☐ A minimum of three concentrations in the range of expected concentrations is used
☐ The precision determined at each concentration level does not exceed 15% of the coefficient of variation (CV) except for the LLOQ, where it should not exceed 20% of the CV
[bookmark: _Toc450918849]Dilution integrity

	"Dilution of samples should not affect the accuracy and precision. If applicable, dilution integrity should be demonstrated by spiking the matrix with an analyte concentration above the ULOQ and diluting this sample with blank matrix (at least five determinations per dilution factor). Accuracy and precision should be within the set criteria, i.e. within ±15%. Dilution integrity should cover the dilution applied to the study samples. Use of another matrix may be acceptable, as long as it has been demonstrated that this does not affect precision and accuracy" (EMA 2014)



☐ If applicable, dilution integrity is demonstrated by spiking the matrix with an analyte concentration above the ULOQ and diluting this sample with blank matrix.
☐ Use of another matrix may be acceptable, as long as it has been demonstrated that this does not affect precision and accuracy.
☐ Dilution integrity covers the dilution applied to the study samples.
☐ At least 5 determinations have to be performed
[bookmark: _Toc450918850]Stability

	"Evaluation of stability should be carried out to ensure that every step taken … sample preparation, analysis and storage … do not affect the concentration of the analyte. Stability tests should be done similar to the conditions and materials used for the actual study samples. Reference to data published in the literature is not considered sufficient. Stability of the analyte in the studied matrix is evaluated using low and high QC samples. The QC samples are analysed against a fresh calibration curve and the mean concentration at each level should be within ±15% of the nominal concentration. The following stability tests should be evaluated: • stock solution and working solutions of the analyte and IS. SILIS not needed • freeze and thaw stability of the analyte in the matrix • short term stability of the analyte in matrix at room temperature or sample processing temperature • long term stability of the analyte in matrix stored in the freezer • stability of the processed sample at room temperature or under the storage conditions to be used during the study (dry extract or in the injection phase), • on-instrument/autosampler stability of the processed sample at injector or autosampler temperature. "

"For small molecules it is considered acceptable to apply a bracketing approach, i.e. in case stability has been proved for instance at -70°C and -20°C, it is not necessary to investigate the stability at temperatures in between. Study samples may be used in addition to QC samples, but the exclusive use of study samples is not considered sufficient. The results of long term stability should be available before the study report is issued. In case of a multi-analyte study and specific for bioequivalence studies, attention should be paid to stability of the analytes in the matrix containing all the analytes. Sufficient attention should be paid to the stability of the analyte in the sampled matrix directly after blood sampling of subjects and further preparation before storage, to ensure that the obtained concentrations by the analytical method reflect the concentrations of the analyte in the subject at the moment of sampling. A demonstration of this stability may be needed on a case-by-case basis, depending on the structure of the analyte". (EMA, 2014)



☐ The stability of the analyte is established preferably prior to sample analysis
☐ The stability of an analyte is not extrapolated to other matrices and container systems
☐ Conditions used in stability experiments reflect situations likely to be encountered during actual sample handling and analysis
☐ All stability determinations use a set of samples prepared from a freshly made stock solution of the analyte in the appropriate analyte-free, interference-free biological matrix

[bookmark: _Toc450918851]Freeze and Thaw stability
☐ Analyte stability is determined after three freeze and thaw cycles
☐ At least three aliquots at each of the low and high concentrations are stored at the intended storage temperature for 24 hours and thawed unassisted at room temperature
☐ When completely thawed, the samples are refrozen for 12 to 24 hours under the same conditions
☐ The freeze–thaw cycle should be repeated two more times, then analyzed on the third cycle
☐ If an analyte is unstable at the intended storage temperature, the stability sample should be frozen at -70ºC during the three freeze and thaw cycles

[bookmark: _Toc450918852]Short term temperature stability

☐ Three aliquots of each of the low and high concentrations are thawed at room temperature and kept at this temperature from 4 to 24 hours (based on the expected duration that samples will be maintained at room temperature in the intended study) and analyzed.

[bookmark: _Toc450918853]Long term Stability

☐ The storage time in a long-term stability evaluation should exceed the time between the date of first sample collection and the date of last sample analysis
☐ Long-term stability is determined by storing at least three aliquots of each of the low and high concentrations under the same conditions as the study samples
☐ The volume of samples is sufficient for analysis on three separate occasions
☐ The concentrations of all the stability samples should be compared to the mean of back-calculated values for the standards at the appropriate concentrations from the first day of long-term stability testing

[bookmark: _Toc450918854]Stock solution stability

☐ The procedure includes an evaluation of analyte stability in stock solution.
☐ Stock solutions of the analyte for stability evaluation is prepared in an appropriate solvent at known concentrations
☐ The stability of stock solutions of drug and the internal standard should be evaluated at room temperature for at least 6 hours
☐ If the stock solutions are refrigerated or frozen for the relevant period, the stability should be documented
☐ After completion of the desired storage time, the stability should be tested by comparing the instrument response with that of freshly prepared solutions

[bookmark: _Toc450918855]Post preparative stability

☐ The stability of processed samples, including the resident time in the autosampler, should be determined
☐ The stability of the drug and the internal standard should be assessed over the anticipated run time for the batch size in validation samples by determining concentrations on the basis of original calibration standards

[bookmark: _Toc450918856]Matrix effect (Spectrometry)

	"Matrix effects should be investigated when using mass spectrometric methods, using at least 6 lots of blank matrix from individual donors. Pooled matrix should not be used. For each analyte and the IS, the matrix factor (MF) and the IS normalised MF should be calculated for each lot of matrix. The CV of the IS-normalised MF should not be greater than 15 %. This determination should be done at a low and at a high level of concentration If the matrix is difficult to obtain, less than 6 different lots of matrix may be used, but this should be justified. However, matrix effects should still be investigated. If a formulation for injection to be administered to the subjects or animals contains excipients known to be responsible for matrix effects, matrix effects should be studied with matrix containing these excipients, in addition to blank matrix. In addition to the normal matrix it is recommended to investigate matrix effects on other samples e.g. haemolysed and hyperlipidaemic plasma samples. If applicable also samples from special populations (such as renally or hepatically impaired populations)" (EMA, 2014)



☐ In the case of LC-MS-MS-based procedures, appropriate steps should be taken to ensure the lack of matrix effects throughout the application of the method, especially if the nature of the matrix changes from the matrix used during method validation
☐ Whenever possible, the same biological matrix as the matrix in the intended samples are used for validation purposes

[bookmark: _Toc450918857]Efficacy and Recovery

	Extraction Efficacy and Recovery are not required in EMA guideline but required in 2001 FDA Guideline.
"Recovery is a measure of the efficiency at which an analytical method recovers the analyte through the sample-processing step. In order to elucidate the nature of analytical method, it is advisable to evaluate the recovery. The recovery is determined by comparing the analyte response in a biological sample that is spiked with the analyte and processed, with the response in a biological blank sample that is processed and then spiked with the analyte. It is important to demonstrate the reproducibility, rather than to show a higher recovery rate." Guidance for Industry, Bioanalytical Method Validation, May 2001, US Department of Health and Human Services, FDA. "



The recovery of an analyte in an assay is the detector response obtained from an amount of the analyte added to and extracted from the biological matrix, compared to the detector response obtained for the true concentration of the pure authentic standard
Recovery pertains to the extraction efficiency of an analytical method within the limits of variability
Recovery of the analyte need not be 100%, but the extent of recovery of an analyte and of the internal standard should be consistent, precise, and reproducible
Recovery experiments should be performed by comparing the analytical results for extracted samples at three concentrations (low, medium, and high) with unextracted standards that represent 100% recovery.

[bookmark: _Toc450918858]Analytical Run
There are no official guideline for the sequence of validation testing. The optimal sequence may depend on the method itself

[bookmark: _Toc450918859]Specific Recommendation for Bioanalytical Method Validation 
☐. For validation of the bioanalytical method, accuracy and precision are determined using a minimum of five determinations per concentration level (excluding blank samples). The mean value should be within 15% of the theoretical value. Other methods of assessing accuracy and precision that meet these limits may be equally acceptable.
☐. The accuracy and precision with which known concentrations of analyte in biological matrix can be determined are demonstrated. This can be accomplished by analysis of replicate sets of analyte samples of known concentrations QC samples from an equivalent biological matrix.
☐. Reported method validation data and the determination of accuracy and precision include all outliers; however, calculations of accuracy and precision excluding values that are statistically determined as outliers can also be reported.
☐. The stability of the analyte in biological matrix at intended storage temperatures is established.
☐. The stability of the analyte in matrix at ambient temperature is evaluated over a time period equal to the typical sample preparation, sample handling, and analytical run times.
☐. Reinjection reproducibility is evaluated to determine if an analytical run could be reanalyzed in the case of instrument failure.
☐. The specificity of the assay methodology should be established using a minimum of six independent sources of the same matrix.

[bookmark: _Toc450918860]Quality controls 
	Analysis of quality control samples is required by quality and accreditation standards such as ISO/IEC 17025.



☐ Appropriate checks are included in the routine sample analysis to verify that the method and the system perform as initially specified at the time of sample analysis

☐ Such check procedures for execution are developed and documented as part of the method validation processes because information about the critical items is probably most readily available at this time.

☐ It is preferable to analyze all study samples from a subject in a single run
☐ Multilevel calibrations are applied with calibration standards ranging from the lowest to highest expected sample concentrations.
☐ The calibration (standard) curve covers the expected unknown sample concentration range, with a calibration sample at the LLOQ.
☐ Estimation of concentration in unknown samples by extrapolation of standard curves below the LLOQ or above the highest standard is not recommended. Instead, the standard curve is  redefined or samples with higher concentration should be diluted and re-assayed.
☐ Each analytical batch include analysis of a blank matrix (sample without internal standard), a zero standard (matrix with internal standard) and a minimum of six non-zero calibration standard points.
☐ A number of QC samples, matrix spiked with analyte, is analyzed with processed test samples at intervals based on the total number of samples.
☐ The minimum number of QC samples is 5% of the number of sample runs. QC samples should be analyzed in duplicate at three concentrations. For example, they should be analyzed once at three times the LLOQ, once in midrange and once approaching the high end of the range.
☐ At least four of every six QC samples must be within 15% of their respective nominal value. Two of the six QC samples may be outside the 15%, but not both at the same concentration.
☐ Qualified and properly maintained instruments are used for implementation of bioanalytical methods. System suitability (SST) para- meters, acceptance criteria and frequency should be defined to ensure proper operation of the system. System suitability tests do not replace the required run acceptance criteria with QC samples. 

The data from rejected runs need not be documented, but the fact that a run was rejected and the reason for failure should be recorded

[bookmark: _Toc450918861]Re analysis of samples of repeat analyses

☐ The rationale and the reporting should be clearly documented
Documentation should include
· ☐ the initial and repeat analysis results
· ☐ the reported result
· ☐ assay run identification
· ☐ the reason for the repeat analysis
· ☐ the requestor of the repeat analysis, and
· ☐ the manager authorizing reanalysis.
☐ Repeat analysis of a clinical or preclinical sample should be performed only under a predefined SOP.

☐ Reassays should be done in triplicate if sample volume allows

[bookmark: _Toc358030991][bookmark: _Toc450918862]Validation Report

· "Guideline on validation of bioanalytical methods", EMEA/CHMP/EWP/192217/2009, 21 July 2011.

	The validation report should include at least the following information: • summary of the validation performances, • details of the applied analytical method • details of the assay procedure (analyte, IS, sample pre-treatment and analysis), • reference standards (origin, batch number, CoA, stability and storage conditions), • calibration standards and QC samples (matrix, anticoagulant, preparation, preparation dates, and storage conditions), • run acceptance criteria, • analysis: • table of all runs with dates, passed or failed and the reason for the failure • table of calibration results of all accepted analytical runs, • table of QC results of all accepted analytical runs (precision and accuracy); • stability data of stock solution, working solution, QC • data on selectivity, LLOQ, carry-over, matrix effect, dilution integrity; • unexpected results obtained during validation with full justification of the action taken, • deviations from method and/or SOPs Draft FDA: Similar, but with more detail and recommendation for a summary table ANVISA: Not addressed MHLW: Similar, but a bit less detail



Once the method has been developed and validated, a validation report is prepared. 
One method = one report
The report includes sufficient information so that an experienced analyst can repeat the validation study. 

Typically it should include the following:
☐ Purpose and scope of the method (applicability, type)
☐ Summary of methodology
☐ Responsibilities
☐ Type of compounds and matrix
☐ All chemicals, reagents, reference standards, QC samples with purity, grade, their source, or detailed instructions on their preparation
☐ Procedures for quality checks of standards and chemicals used
☐ Safety precautions
 ☐A plan and procedure for method implementation from the method development lab to routine analysis 
☐ Critical parameters taken from robustness testing
☐ Detailed parameters and conditions on how the experiments were  conducted, including sample preparation and method parameters
☐ Statistical procedures and representative calculations
☐ Procedures for QC in routine analyses, such as system suitability tests
☐ Representative plots, such as chromatograms, spectra and calibration curves including raw data
☐ Method acceptance limit performance data
☐ Expected uncertainty of measurement results
☐ Criteria for revalidation
☐ Qualification records of the individuals who developed and validated the method
☐ References, if necessary
☐ Deviations from the validation plan and protocol 
☐ Summary and conclusions
☐ Approval with names, titles, date and signatures of those responsible for the review and approval of the analytical test procedure

[bookmark: _Toc450918863]Maintenance of the validated status / Change control
Once tests and acceptance criteria have been defined, experiments for testing should be thoroughly prepared, executed and documented according to a validation protocol.

[bookmark: _Toc531878038]Version history of the audit report
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