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Introduction

Method validation
Why it is needed?
What it means?
What needs to be covered?
How to do it?

Laboratory accreditation
Why it is needed?
The fundamental components of a quality system
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Requirement for method validation

If you want your method to be accredited you
must submit method validation data to the

accreditation body

Your customers may require you to use
accredited methods



Method validation

Scientifically why do we need to validate our methods?
Residue analysis answers two questions:

Is an analyte present in the test sample?
(analyte identification)

What is the concentration of the analyte
(accuracy of measurement)



Aim of validation

Provide evidence that the method does what
It Is Intended to do, with the required
accuracy and precision (fit-for-purpose)

A properly validated method should provide
confidence in the results produced using this
method



When should methods be validated?

A newly developed method
A method that you have not used before
A revised or extended method

The method Is to be used by a new operator



Inter-laboratory validation

Assesses between-laboratory reproducibility
Expensive and slow

Difficult to get collaborators

For multi-analyte methods, impossible to
iInclude all analytes, matrices and levels

Methods seldom validated this way

Must use in-house method validation
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Areas of agreement

Difficult to harmonise validation requirements
In different areas of trace analysis

A method includes all procedures from
receipt of sample to reporting of result(s)

All procedures should be validated, if
practical



Further areas of agreement

Initial method validation must be supported
and extended by ‘on-going performance
verification’

‘Representative’ matrices may be used for
the validation of multi-residue methods



Representative matrices

Water content

Lipid content

Sugar content

Acidity

Biological or ‘analytical’ similarity

Some matrices cannot be well represented by
others, e.qg. tea, hops, spices
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Examples of ‘representative’ matrices

leafy vegetables............. spinach, lettuce
fruiting vegetables........... tomato, melon
citrus fruit...................... orange, lime
cerealS.............coeeiinl. wheat, rice, maize
treenuts..........coooiiil, pistachio, peanut
meat............coovviiiiiinan. beef, chicken
dairy products................. milk, yoghurt



Parameters and criteria

Specificity/selectivity
Analyte stability
Homogeneity

Extraction efficiency
Sensitivity
Accuracy/precision
Repeatability/reproducibility
Ruggedness



Is an analyte present in the test sample?

Selectivity (Codex definition)

‘The extent to which a method can determine
the particular analyte(s) in mixtures or
matrices without interferences from other
components’

Specificity

Provides evidence of the identity of the analyte



Specificity and Selectivity

ELISA, ECD, FPD, NPD — selective but not
very specific... could give false positives

EI-MS — non-selective but can be specific
MS/MS — can be selective and highly specific

No interference with the signal used
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Degree of discrimination is method

dependent

LC/GC-MS/MS

LC/GC-MS

GC-ECD/FPD/NPD Increasing ability to
HPLC-F discriminate
HPLC-DAD

ELISA Increasing potential

for interferences



Analyte stability

During sample processing (often ignored)
added before processing, determined after

- During extraction/clean up
determined by normal spiking/recovery experiments

- During storage of extracts
determined in spiked extracts

No significant change, determine once only



Homogeneity

Often assumed ‘acceptable’

Determine at same time as analyte stabllity
during sample processing

Determine once for all analyses using same
processing procedure

Should be </= 10%



Extraction efficiency

Use radio-labelled analyte, determine mass
balance.....too costly

Compare with another extraction procedure,
using a CRM or sample containing incurred
residues

Use a proficiency test material and compare
with assigned value(s)

No significant difference between methods



Sensitivity, accuracy, precision

Recovery (>/=5) at the lowest calibrated level
(LCL) and at an action level (MRL)

LCL must be fit-for-purpose & measurable

Check for matrix effects on analyte response
at different levels



In summary

Comprehensive validation is usually
Impractical — target important matrices and
levels

Verify analytical performance regularly —
extend and update validation

Try to —extract maximum information for
minimum cost (but recognise limitations)



What Is accreditation?

An independent ‘peer group’ assessment by
an authoritative body that provide formal
recognition that a laboratory is competent to
undertake specific tasks



Laboratory accreditation

The requirement for formally documented
standard operating procedures

Must comply with ISO 17025

Testing labs have to demonstrate that;
1. They operate a guality system

2. Technically competent

3. Generate technically valid results



Requirements of accreditation bodies

Follow formal SOPs

Quality manual

Method suitability

Sample traceability

Equipment maintenance

Staff training

Participation in proficiency tests

Annual audit of laboratory



Why customers use accredited laboratories

1.
2.
3.
4.
d.
6.

Minimise risk

Maintain their reputation
Avoid expensive re-testing
mprove customer relations
nternational recognition
Protect against litigation




Managerial and technical personnel authority
and resources required to carry out their
duties

Defined technical management and quality
manager roles



Quality system

Quality system established, implemented and
maintained

Quality system documented in terms of
policy, procedures, systems and instructions

Documentation available, communicated to,
understood and implemented by the
appropriate personnel



Quality manual

The manual defines the policies and objectives

The manual contains:
Quality policy statement
References to supporting procedures

Defines the roles and responsibilities of the technical
and quality manager

Quality manuals are controlled documents (must not
be copied or reproduced)



Fundamental components of a quality
system

Documented procedures (SOPS)

Specifies a standard procedure/method

(examples of generic SOPs - receipt of samples,
preparation of standards, etc)

SOPs are controlled documents

Must follow the SOP exactly as written



Fundamental components of a quality
system

Stalff training records
Record of qualifications
Brief career history (mini CV)
Record of on-the-job training

Attendance at training
courses/workshops/seminars

Provides evidence of competence



Fundamental components of a quality
system

Equipment records
Equipment identification/location
Who to report problems to

Service history/breakdowns/repairs



Fundamental components of a quality
system

Calibration records
Calibration schedule
Calibration procedure

Proof that calibration has been undertaken



Fundamental components of a quality
system

Document control

Provides identification of the ‘version’ of a
document

Ensures everyone is using the same version

All out-of-date versions are withdrawn at the
same time



Fundamental components of a quality
system

Validation data

Required to demonstrate the fithess-for-
purpose of the procedure/method



Fundamental components of a quality
system

Measurement Uncertainty (1ISO 17025)

There Is a requirement to report the
estimation of uncertainty of measurement in
specific circumstances



Fundamental components of a quality
system

Internal QC/System suitability checks

Control checks that are made whilst
undertaking the procedure to ensure that the
procedure Is operating to the agreed
specification

On-going AQC - recoveries, etc



Fundamental components of a quality
system

Participation in proficiency test schemes

Provides a direct comparison of how the
laboratory is performing against peer labs

‘Questionable’ and ‘Unsatisfactory’
performances must be investigated and
appropriate corrective actions taken



Fundamental components of a quality
system

Customer complaints procedure

Must be a documented procedure for
Investigating and responding to complaints



Fundamental components of a quality
system

Reporting of results

Results must be reported in a consistent
format with all relevant information

There are restrictions on the use of
accreditation bodies logos on customer
reports



Fundamental components of a quality
system

Internal audits

Demonstrates to the accreditation body’s
external assessors that the systems have
been monitored between their visits

Any non-conformances are recorded and
appropriate corrective actions implemented



Fundamental components of a quality
system

External inspection visits

A team of assessors undertake an annual

review of the quality system in support of ISO
17025

They carry out ‘horizontal’ and ‘vertical’ audits



Benefits to the laboratory

Consistent approach — Staff follow
documented procedures

Uniform standard of staff training

mproved traceabllity through good record
Keeping

ncreased confidence in the data generated
Audits lead to continual improvement




