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APPENDIX 4: Test Method Validation Application Form
4.1.

Method class


Multi-laboratory Validation 
[     ]
Peer Validation 
[     ]



Performance Validation
[     ]

4.2.

Method applicability

For most tests this refers to the plant species for which the method is intended to be used, but in some cases other information will be required (e.g. for health testing, the name of pathogen(s) and host(s)).

4.3.

This method is considered a



New Method

[     ]
Additional Method
[     ]



Method Modification
[     ]
Replacement Method
[     ]

4.4.
Brief description of the method

	


	

	


4.5.

Submitter’s information


Name:
         _________________________________________________

Organisation:   
_________________________________________________

Address:          
_________________________________________________

City:                 
____________ Postal/Zip Code:________ Country:________

Telephone:      

_____________________    Fax:  _____________________

Email:              
_________________________________________________
4.6.

Proposed technical reviewer’s information

a)
Name:       
_________________________________________________



Organisation: 
_________________________________________________



Address:       
_________________________________________________



City:             
____________ Postal/Zip Code:________ Country:________



Telephone:    
_____________________   Fax:   _____________________



Email:             ________________________________________________
b)
Name:         
_________________________________________________



Organisation:  ________________________________________________



Address:        _________________________________________________



City:             ____________ Postal/Zip Code:________ Country:________



Telephone:    
_____________________   Fax:   _____________________



Email:           
_________________________________________________
4.7.
List of accompanying documentation


(Give filenames of electronically submitted documents)


Draft test method sheet
[     ]


Technical report

[     ]


Test plan


[     ]


Other supporting documents
[     ]

Note:

It is the responsibility of the submitter to ensure that documents are presented in the correct format. Failure to do so may result in return of the documents to the submitter without review.

Submitters should check test method drafts against the evaluation criteria, which can be found in Appendix 5.

This application form can be downloaded from the ISTA Website.

Return completed application, with accompanying documentation, to the ISTA Secretariat.

APPENDIX 5: 
Instructions for Reviewers: Draft Test Plan

Please review the enclosed draft test plan with reference to the evaluation criteria below, making comments on additional sheets as appropriate.

Test plan title:

Author:

Submission date:

Reviewer name:

Review request date:

Review returned date:

The method described in this draft test plan should be considered as a:

New Method




Additional Method


Replacement Method



Method Modification


Evaluation Criteria (not all aspects will necessarily apply):

	
	Yes
	No
	See Comments

	Is the test plan presented in the correct format?
	
	
	

	Is the nomenclature/taxonomy correct?
	
	
	

	Is the purpose of the method and need for validation adequately explained?
	
	
	

	Is the method description clear and unambiguous?
	
	
	

	Are parameters for accuracy, repeatability, reproducibility and uncertainty of the test method identified?
	
	
	

	Are relevant safety precautions adequate?
	
	
	

	Are any reagents and apparatus described or defined in performance terms?
	
	
	

	Is the method described suitable for meeting the objective(s) of the test?
	
	
	

	Are relevant critical steps/parameters identified?
	
	
	

	Are parameters for quality control of method performance defined?
	
	
	

	Are potential participating laboratories identified?
	
	
	

	Are data analysis methods given appropriate?
	
	
	

	Is a participant registration form included?
	
	
	

	Are data record sheets and instructions for their completion included?
	
	
	

	Are all tables, figures and terms sufficiently explained?
	
	
	

	Are all references cited, and cited correctly?
	
	
	


Please make any additional comments on a separate sheet.

Recommendation (delete as applicable).

a)
Approve the Draft Test Plan without revision.

b)
Approve the Draft Test Plan following minor revisions.

c)
Defer a decision pending major revisions.

d)
Reject the Draft Test Plan.

Are you happy for your name to be revealed to the authors?
Yes
No

APPENDIX 6:
Instructions to Authors: Preparation of Validation Reports For New Test Methods or Revisions to Existing Test Methods.

6.1.
The Validation Report:

a)
Should be a self-contained document suitable for publication in ISTA Method Validation Reports.


b)
Should follow the general style requirements of Seed Science and Technology (see instructions to authors in a recent edition of SST or on the ISTA Online web site). However it is understood that data sets may, when required, be attached as Appendices.


c)
Should clearly state the proposed new method or revisions that have been validated.


d)
Should present justifications for the new method or revisions based on the results of scientific studies contained in the report itself.

6.2.
The report should normally contain the following sections:

a)
In all cases:
i)
Title – which should begin: ____ Committee Technical report: Validation of a revised/new method for ….. .

ii)
Authors – names and addresses of authors.

iii)
Summary – a short summary of the study and the validated method.

iv)
Introduction – stating the problem, reasons for the study, the purpose of the method, pertinent background information and history of the method with reference to previously published information and if appropriate the objective(s) of the collaborative study(ies).


b)
If reporting the results of scientific studies directly:





i)
Materials and methods – full details of the materials and methods used and design of the study, including the method(s) of statistical analysis.

ii)
Results – of the study, statistical analysis and summaries of the data in the form of tables and/or figures, presented in sufficient detail and with appropriate measures of variation to allow the reader to draw independent conclusions. If appropriate, justifications for exclusion of raw data.

iii)
Discussion – discussion of the method performance including comments from collaborators and how they were addressed.


c)

If referring to scientific studies published elsewhere:





i)
Summaries and discussion of the external studies – results of external studies which have been published elsewhere should be summarised/reviewed and discussed in terms of method performance.


d)
In all cases:



i)
Proposed changes and justification – if appropriate clearly identify proposed changes to an existing method with justification.



ii)
Test results of repeatability and reproducibility – give estimates of the repeatability and reproducibility of the test method and how these were calculated.



iii)
Levels of uncertainty for the method – provide uncertainty estimates (tolerance table data for many methods) and how these were calculated.



iv)
Conclusions and recommendations – a clear statement of the conclusions of the validation and recommendations for actions.



v)
Acknowledgements – of collaborators (if not co-authors), funding bodies, etc. as appropriate.



vi)
References – details of all cited references.

6.3.
Validation Reports which are not presented in the correct format and/or which do not fulfil these requirements will be returned for revision.

6.4.

Raw data.


a)
A hard copy and electronic copy (spreadsheet; database) of the raw data should be deposited with the ISTA Secretariat. To maintain confidentiality, the identity of individual participating laboratories should be indicated by a coded identifier.

6.5.
Copyright.


a)
Submission of a report implies that the work described has not been published elsewhere, except in the form of a poster, an abstract or a thesis, that it is not under consideration for publication elsewhere, and that all co-authors have approved the report. The International Seed Testing Association will retain the copyright of the method and the report.

APPENDIX 7:
Instructions For Reviewers: The Validation Report

Please review the enclosed validation report with reference to the evaluation criteria below, making comments on additional sheets as appropriate. Please indicate any aspects on which you do not feel qualified to comment.

Method:

Author:

Submission date:

Reviewer Name:

Review request date:

Review returned date:

The method should be considered as:

New Method

 
 

Additional Method



Replacement for Method



Method Modification

Evaluation Criteria (not all aspects will necessarily apply):

	
	Yes
	No
	See comments

	Is the title appropriate?
	
	
	

	Is the summary clear/adequate?
	
	
	

	Is the reason for the study clearly stated? (i.e. objective(s), aim, questions, hypothesis that test organiser wishes to address)
	
	
	

	Has/have previous literature/data been reviewed adequately?
	
	
	

	Is the cited literature appropriate, are there any omissions?
	
	
	

	In the case of inter-laboratory comparative test – is there evidence that the guidelines have been followed as far as possible?
	
	
	

	Have technical difficulties/problems identified during the validation process been highlighted?
	
	
	

	Have the comments of participants been reported/addressed?
	
	
	

	Was the design of the validation appropriate?
	
	
	

	Were the controls adequate to ensure repeatability and reproducibility of the data reported?
	
	
	

	Were reference materials included and are their results reported?
	
	
	

	Were steps taken to ensure the integrity of the data, i.e. blind testing/coding of samples?
	
	
	

	Were checks included to ensure that each participant followed the protocol?
	
	
	

	Has a statistical analysis been performed?
	
	
	

	Is the statistical analysis appropriate to the data, and has the approach been justified?
	
	
	


	Have sufficient data been presented to allow independent assessment?
	
	
	

	Is the exclusion of particular data/laboratories from the analysis justified?
	
	
	

	Has the accuracy, reproducibility and repeatability of the method(s) been estimated and clearly stated?
	
	
	

	Are the conclusions justified by the data and statistical analysis?
	
	
	

	Are all tables, figures, equations, and terms sufficiently explained?
	
	
	

	Are the summaries (graphs/tables) of the data appropriate?
	
	
	

	Could any figures or tables be explained by a simple statement?
	
	
	

	Have the conclusions and recommendations been clearly stated?
	
	
	

	Are the references correct?
	
	
	

	Are all the cited reports/data available?
	
	
	

	Is the method fully justified by the Method Validation Report?
	
	
	

	Have steps been taken to archive the raw data to ensure availability for re-analysis/future studies?
	
	
	


Please make comments on an additional sheet.

Recommendation (delete as applicable)

a)
Approve the Validation Report without revision.

b)
Approve the Validation Report following revisions.

c)
Defer a decision pending major revisions.

d)
Reject the Validation Report.

Are you happy for your name to be revealed to the author(s)?
Yes

No

APPENDIX 8:
Performance Validated Test Method Submission 



Requirements for other than Test Kits

To support the performance claim, the applicant should provide the following information:

8.0
Name of method

8.1.
Scope of method


i)
Intended use of the method (e.g. quality control, enforcement).


ii)
Type of method (e.g. screening, reference).


iii)
Applicability of method (e.g. species).

8.2.
Within-laboratory performance of method 


Provide data for:

· trueness or bias (systematic error)

· recovery

· limit of detection; limit of quantitation

· repeatability

8.3.
Characterisation/Specifications of method


Provide information on:

· interferences (specificity): impurities, contaminants, additives, etc

· performance specifications and acceptability criteria for media, reagents, instruments

· suitability tests for systems

· critical steps or parameters

· comparison with other methods if available

8.4.
Quality control of method performance.


Provide information/specifications/requirements for:

· reference materials

· standards

· fortification samples (if applicable)

8.5.
Safety information.

i)
Provide appropriate cautionary statements for any hazards associated with the method for health (organisms and/or their products, or substances which are carcinogenic, mutagenic, teratogenic, allergenic, pathogenic, radioactive, etc).

ii)
Provide information for any special procedures required for the disposal of reagents or reaction products.

iii)
Provide information on potential hazards associated with handling or storage of reagents, samples or standards.

GLOSSARY

GLOSSARY OF TERMS USED IN ISTA METHOD VALIDATION STUDIES

· Accuracy

· Bias

· Certification Mark

· Comparative Test

· Critical Control Point

· Cross Reactivity

· Error

· Error of Measurement

· Random Error

· Systematic Error

· Fitness for Purpose

· Limit of Detection

· Limit of Quantitation

· Linearity

· Measurand
· Measurement
· Method (of a measurement)

· Multi-laboratory Study

· Peer Review

· Peer Validation

· Performance Approved Method

· Performance Based Method

· Performance Validated Method

· Precision

· Intermediate Precision

· Measurement Precision

· Proficiency Testing

· Quality

· Quality Assurance

· Quality Control

· Internal Quality Control

· Recovery

· Reference Material

· Certified Reference Material

· Repeatability

· Reproducibility

· Result of a Measurement

· Ruggedness Test

· Specified Traits

· Sponsor

· Standard Deviation

· Test Kit

· Test Organiser

· Test Plan

· Test Report

· Traceability

· Trueness

· Uncertainty (of Measurement)

· Validation

· Method Validation

· Value

· Accepted Reference Value

· True Value

· Verification

Accuracy:

‘The closeness of agreement between a test result and the accepted reference value.’

Note: The term accuracy, when applied to a set of test results, involves a combination of random components and a common systematic error or bias component. [ISO 3534-1].

Accuracy (of Measurement):

‘Closeness of the agreement between the result of a measurement and a true value of the measurand.’

Accuracy (of a Measuring Instrument):

‘Ability of a measuring instrument to give responses close to a true value.’

Note: In these contexts accuracy is a qualitative concept.’ [IUPAC ‘Orange’ Book]. The term ‘precision’ should not be used for ‘accuracy’. [VIM, 1993].

Bias:

‘The difference between the expectation of the test results and an accepted reference value.’

Note: Bias is the total systematic error as contrasted to random error. There may be one or more systematic error components contributing to the bias. A larger systematic difference from the accepted reference value is reflected by a larger bias value.’ [ISO 3534-1]

Bias (of a Measuring Instrument):

‘Systematic error of the indication of a measuring instrument.’

Note: The bias of a measuring instrument is normally estimated by averaging the error of indication over an appropriate number of repeated measurements. [VIM, 1993].

Certification Mark

‘Identifier given by ISTA to a test kit manufacturer which signifies that the test kit has been granted Performance Validated Method status.’

Comparative Test

1.
‘A comparison of different test methods to determine which one of these tests should be adopted as a validated test method.’

2.
‘A multi-laboratory study of a test method used in method validation studies.’

Critical Control Point (CCP):

In the HACCP (Hazard Analysis and Critical Control Point) approach, CCP is ‘a point, step or procedure in a process at which control can be applied, and an adverse event can, as a result, be prevented, eliminated or reduced to acceptable levels.’

Cross Reactivity:

‘Response (of method) to analogues, metabolites, or other non-target components that may be present in the matrix(es).’ [AOAC - PVMC].

Error (of Measurement):

‘The value of a result minus the true value.’ [IUPAC Compendium of Chemical Technology, 1985].

‘Result of a measurement minus a true value of the measurand.’ [VIM, 1993].

Note: Since a true value cannot be determined, in practice a conventional true value is used.

Random Error:

‘Result of a measurement minus the mean that would result from an infinite number of measurements of the same measurand carried out under repeatability conditions. 

Note: Random error is equal to error minus systematic error. Because only a finite number of measurements can be made, it is possible to determine only an estimate of random error. [VIM 1993].

Systematic Error:

‘Mean that would result from an infinite number of measurements of the same measurand carried out under repeatability conditions minus a true value of the measurand.’

Note: Systematic error is equal to error minus random error. Like true value, systematic error and its causes cannot be known. [VIM 1993].

Fitness for Purpose:

‘Degree to which data produced by a measurement process enables a user to make technically and administratively correct decisions for a stated purpose.’ [IUPAC ‘Orange’ Book].

Limit of Detection:

‘The lowest content that can be measured with reasonable statistical certainty.’ [AOAC - PVMC].

Limit of Quantitation:

‘The lowest concentration of an analyte that can be determined with acceptable precision (repeatability) and accuracy under the stated conditions of the test.’ [NATA Tech Note #13].

Linearity:

‘Defines the ability of the method to obtain test results proportional to the concentration of analyte.’

Note: 
The Linear Range is by inference the range of analyte concentrations over which the method gives test results proportional to the concentration of the analyte. ’ [AOAC - PVMC].

Measurand:

‘Particular quantity subject to measurement.’

Note: 
Specification of a measurand may require statements about quantities such as time, temperature and pressure. [VIM 1993].

Measurement:

‘Set of operations having the object of determining a value of a quantity.’ [VIM 1993].

Method (of a Measurement):

‘Generic description of a logical sequence of operations used in a measurement.’

Multi-Laboratory Study

‘A comparative test conducted by six or more laboratories during the method validation process.’

Peer Review

‘A critical review of a document (e.g. test plan/test report) by an experienced researcher/statistician other than the author(s).’

Peer Validation

‘A test method validation study conducted by a small (one to three) number of laboratories (c.f. multi-laboratory study).’

Performance Approved Method

‘Method evaluated and approved according to the principles of the performance based approach for quality testing; usually restricted to bio-molecular tests and bioassays for testing for the presence of specified traits.’

Performance Based Method

‘Synonym for Performance Approved Method.’

Performance Validated Method

‘A performance approved/based method which has had its performance claims verified.’

Precision:

‘The closeness of agreement between independent test results obtained under stipulated conditions.’

Note: Precision depends only on the distribution of random errors and does not relate to the true value or specified value. The measure of precision is usually expressed in terms of imprecision and computed as a standard deviation of the test results. Independent test results means results obtained in a manner not influenced by any previous result on the same or similar test object. Quantitative measures of precision depend critically on the stipulated conditions. Repeatability and Reproducibility are particular sets of extreme conditions. [ISO 3534-1].

Intermediate Precision:

‘Intermediate precision expresses within laboratories variation: different days, different analysts, different equipment, etc.’ [ICH Q2A, CPMP/ICH/381/95].

Measurement Precision:

‘Closeness of agreement between quantity values obtained by replicate measurements of a quantity, under specified conditions.’

Note: Measurement precision is usually expressed numerically by measures of impression such as standard deviation, variance, or co-efficient of variation under the specified conditions of measurement. [VIM, 2004].

Proficiency Testing:

‘A periodic assessment of the performance of individual laboratories and groups of laboratories that is achieved by the distribution by an independent testing body of typical materials for unsupervised analysis by the participants.’ [IUPAC ‘Orange’ Book]

Quality:

‘The totality of features and characteristics of a product or service that bear on its ability to satisfy stated or implied needs.’ [ISO 9000:2000].

‘Degree to which a set of inherent characteristics fulfils requirements.’ [ISO/DIS 19011:2002].
Quality Assurance

‘All those planned and systematic activities implemented within the quality system, and demonstrated as needed, to provide adequate confidence that an entity will fulfil requirements for quality.’ [ISO 8402:1994].

‘Part of quality management focused on providing confidence that quality requirements will be fulfilled.’ [ISO 9000:2000].

Quality Control:

‘The operational techniques and activities that are used to fulfil requirements of quality.’ [ISO 8402:1994].

‘Part of quality management focussed on fulfilling quality requirements [ISO 9000:2000].

Internal Quality Control:

‘Set of procedures undertaken by laboratory staff for the continuous monitoring of operations and the results of measurements in order to decide whether results are reliable enough to be released.’ [IUPAC ‘Orange’ Book].

Recovery:

‘The fraction of analyte added to a test sample (fortified or spiked sample) prior to analysis of the unfortified and fortified samples; percentage recovery (%R) is calculated as follows:

%R = [(CF-CU)/CA] x 100

Where CF is the concentration of analyte measured in the fortified sample; CU is the concentration of analyte measured in the unfortified sample; CA is the concentration of analyte added (measured value, not determined by method) in fortified sample.’ [AOAC-PVMC].

Reference Material (RM):

‘Material or substance one or more of whose property values are sufficiently homogeneous and well established to be used for the calibration of an apparatus, the assessment of a measurement method, or for assigning values to materials.’

Note: The term reference material describes materials which are often also called measurement standards, e.g. chemical substances used for calibration or identification purposes. Care is necessary when using the term ‘standard’ as it is commonly used in two different contexts. The term may refer to ‘measurement standards’ in the reference material sense, or it may refer to written standards, such as standard methods. It is important to ensure the distinction is always clear. [ISO/IEC Guide 30 - 1992, 2.1].

Certified Reference Material (CRM):

‘Reference material, accompanied by a certificate, one or more of whose property values are certified by a procedure, which establishes its traceability to an accurate realisation of the unit in which the property values are expressed, and for which each certified value is accompanied by an uncertainty at a stated level of confidence.’ [ISO/IEC Guide 30 - 1992, 2.2].

Repeatability:

Closeness of the agreement between the results of successive measurement of the same measurand carried out in the same conditions of measurement.’ [IUPAC ‘Orange’ Book].

Reproducibility:

‘Precision under reproducibility conditions, i.e. conditions where test results are obtained with the same method on identical test items in different laboratories with different operators using different equipment.

Note: A valid statement of reproducibility requires specification of the conditions changed. Reproducibility may be expressed quantitatively in terms of the dispersion of the results.’ [ISO 3534-1].

Result of a Measurement:

‘Value attributed to a measurand, obtained by measurement.’

Note: When the term result of a measurement is used, it should be made clear whether it refers to: the indication; the uncorrected result; the corrected result, and whether several values are averaged. A complete statement of the result of a measurement includes information about the uncertainty of measurement. ’ [VIM 1993].

Ruggedness Test:

‘Intra-laboratory study to study the behaviour of an analytical process when small changes in the environmental and/or operating conditions are made, akin to those likely to arise in different test environments. Ruggedness testing allows information to be obtained on effects of minor changes in a quick and systematic manner.’ [AOAC - PVMC].

Specified Traits

‘A named characteristic which may be present in a seed lot.’

Sponsor
‘Any method developer or test kit manufacturer who submits a test method for validation.’

Standard Deviation:

‘A measure of how values are dispersed about a mean in a distribution of values.’

Test Kit

‘A commercially packaged system of the principal or key components of a testing method. Test kits include directions for use and are often self-contained, complete analytical systems; however they may also require supporting equipment and supplies. The key components frequently represent proprietary elements or reagents that may be readily prepared only by the producer of the kit.’

Test Organiser

‘A person designated by the test sponsor or appointed by the ISTA Technical Committee to develop and organise the validation test.’

Test Plan

‘Detailed plan for execution of a comparative test by several laboratories on one or more test methods.’

Test Report

‘Standard technical report of the results of a comparative test, with discussion of results, conclusions and recommendations prepared by the test organiser.’

‘ISTA Method Validation Report.’

Traceability:

‘Property of the result of a measurement or the value of a standard whereby it can be related with a stated uncertainty, to stated references, usually national or international standards (i.e. through an unbroken chain of comparisons).’

Note:
The standards referred to here are measurement standards rather than written standards. [ISO/IEC Guide 30 - 1992, 3.8].

‘Ability to trace the history, application or location of that which is under consideration.’ [ISO 9000:2000].

‘Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually national or international standards, through an unbroken chain of comparisons all having stated uncertainties.’

Note: The concept is often expressed by the adjective traceable. The unbroken chain of comparisons is called a traceability chain. [VIM, ].

Trueness:

‘Closeness of agreement between the average that would ensue from an infinite number of quantity values obtained under specified measurement conditions and the true value of the measurand.’

Note:
Trueness can not be expressed as a numerical value.


Trueness is inversely related to systematic error only.

The term ‘trueness of measurement’ should not be used for accuracy of measurement. [Draft International Vocabulary of Basic and General Terms in Metrology, VIM, April 2004].
Uncertainty (of Measurement) i.e. Measurement Uncertainty:

‘Parameter associated with the result of a measurement, that characterises the dispersion of the values that could reasonably be attributed to the measurand.’

Note: The parameter may be, for example, a standard deviation (or a given multiple of it), or the width of a confidence interval. Uncertainty of measurement comprises, in general, many components. Some of these components may be evaluated from the statistical distribution of the results of a series of measurements and can be characterised by experimental standard deviations. The other components, which can also be characterised by standard deviations, are evaluated from assumed probability distributions based on experience or other information. It is understood that the result of the measurement is the best estimate of the value of the measurand and that all components of uncertainty, including those arising from systematic effects, such as components associated with corrections and reference standards, contribute to the dispersion. ’ [VIM 1993].

Validation:

‘Confirmation by examination and provision of objective evidence that the particular requirements for a specified intended use are fulfilled.’ [ISO 8402:1994].

Method Validation:

1.
‘The process of establishing the performance characteristics and limitations of a method and the identification of influences which may change these characteristics and to what extent. Which analytes can it determine in which matrices in the presence of which interferences?


Within these conditions what levels of precision and accuracy can be achieved?’

2.
‘The process of verifying that a method is fit for purpose, i.e. for use for solving a particular analytical problem.’


[Eurachem guide: The Fitness for Purpose of Analytical Methods]

Value:

Accepted Reference Value:

‘A value that serves as an agreed-upon reference for comparison and which is derived as:

a) 
a theoretical or established value, based on scientific principles;

b) 
an assigned or certified value, based on experimental work of some national or international organisation;

c) 
a consensus or certified value , based on collaborative experimental work under the auspices of a scientific or engineering group;


d) 

when a), b), and c) are not available, the experimentation of the (measurable) quantity, i.e. the mean of a specified population of measurements.’ [ISO 3534-1].

True Value:

‘Value consistent with the definition of a given particular quantity.’

Note:
This is a value that would be obtained by a perfect measurement. True values are by nature indeterminate. The indefinite article a rather than the definite article the is used in conjunction with true value because there may be many values consistent with the definition of a particular quantity. [VIM 1993].

Verification:

‘Confirmation by examination and provision of objective evidence that specified requirements have been fulfilled.’ [ISO 8402:1994].

‘Confirmation, through provision of objective evidence, that specified requirements have been fulfilled.’ [ISO 9000:2000].
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