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Quality

What do we mean by quality?

Quality 1s all about providing results which:
Meet the specific needs of customer
Attract the confidence of the customer and
all others who make use of the results

Represent value for money
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Quality Assurance

Deftinition:

A planned system of activities designed to
ensure that the quality control programme 1s
effective

or

All those planned and systematic actions
necessary to provide adequate confidence that a
product or service will satisfy given
requirements for quality






Quality Control

Definition:

0 A planned system of activities designed to provide
a quality product

or

0 The operational techniques and activities that are
used to fulfill the requirement for quality



Quality Control Measure

There are two types of quality control

O Internal

0 External



Internal Quality control

Quality control measures apply to each analytical
test in the laboratory by use of:

Q Blank
Q Duplicate

Q The quality control sample- use of
Certified Reference Material (CRM) or
Standard Reference Material (SRM)

Q Blind test
Q Internal standard / spike



Certified Reference Material
(CRM)

Material or substances, one or more
properties of which are sufficiently well
established to be used for the calibration of a
method, or for assigning values to materials.



CRM have five main uses

Q Calibration and verification of measurement
processes under routine conditions

Q Internal quality control and quality assurance
scheme

Q Verification of the correct application of
standardized method

QO Development and validation of new methods of
measurement calibration of other materials.



External Quality Control

Inter-laboratory comparison study

Proficiency test



Interlaboratory comparison studies

. Each laboratory uses a defined method to
analyse 1dentical portions of homogenous
material.

(1 Mean also for assessing the performance
characteristics of that method of analysis.

O May also be used to develop a standard

method of analysis



Problem with the Interlaboratory
comparison study

1  Insufficient number of participating
laboratory. Should be more than 6 laboratory
(insufficient degree of freedom)

1 May be that a trial only request one result per
analysis. If the participant does several assays
but only submits what 1s considered the best
this can distort the statistical evaluation.

O  Accuracy of results — base on consensus



Example results of intercomparison
study

PAH compounds

Fig. 15: Data Evaluation Pyrene - IAEA-140
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Example results of intercomparison
study

Trace elements

IAEA-0391: Co
ALGAE




Proficiency Test

m Proficiency test (PT) — a system for
objectively evaluating laboratory results by
external means, and include regular
comparison of a laboratory’s results at
intervals with those of other laboratories.

m PT — tools 1n quality assurance and quality
control.



Objectives of Proficiency Test

Ed To encourage good performance, within the
scope of this general aim a successful scheme
must provide certain types of information for

both the participants and the organizers.



m Accuracy: the closeness of agreement
between a test result and the accepted
reference value.

Correct
result



m Precision 1s due to random error, which
cause the replicate results to differ from one
another.

O,

Correct
result



Proficiency Test Scheme

The test samples are receive from the organizer.

Analysis will be carried out using the test
method routinely practiced in the participating
laboratory

The results are then reported to a central
organizer.

Final reports will be sent to all participants
after the evaluation process.



Types of Proficiency Test

2 types of proficiency test scheme:

0 To measure the competence of a group of
laboratories to undertake a very specific
analysis. (1.e. analysis of specific analytes)

0 To judge the competence of a laboratory
across a field or type of analysis. (1.e. specific
method or equipment for multi-element
analysis)



Interpretation of Proficiency Test
Reports

To evaluate the performance of the results.
The results obtained are most commonly
expressed as z-scores
- /. <2 1s considered satisfactory
- 2 <z <3 1s considered questionable
- z > 3 1s considered unsatisfactory
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Horwitz function to estimate
standard deviation




U-test: to determine 1f the reported
results differs significantly from the
expected value at a given level of
probability.
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Condition Probability Status

u<1.64 P> 0.1 The reported results does not differ significantly from
the expected value.

1.95>u>1.64 | 0.1>P>0.05 The reported result probably does not differ
significantly from the expected value.

2.58>u>1.95 | 0.05>P>0.01 | Itis not clear whether the reported results differs
significantly from the expected value.

3.29>u>2.58 | 0.01>P>0.001 | The reported result is probably significantly different
from the expected value.

U>3.29 P<0.001 The reported result is significantly different from the
expected value.




Acceptance Criteria

Accuracy passes if:
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Precision passes if:
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CONCLUSION

mBoth accuracy and precision are used to qualify
the quality of analytical data.

mlt 1s important to assess the laboratory
performance through either interlaboratory study
or proficiency test.

mProficiency test results 1s acceptable as prove of
the applicability of an analytical system by
laboratory accreditation scheme based on
ISO17025



