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Courses on offer 

(See outlines below) 
 

� GLP/SC/01  Basic statistical tools for analytical chemistry (2 days) 

 

� GLP/SC/02  The GUM bottom-up evaluation technique of measurement 

uncertainty for chemical analysis (2 days) 

 

� GLP/SC/03  Alternative top-down approaches to measurement 

uncertainty evaluation (1 day) 

 

� GLP/SC/04  Method validation and verification methods for testing 

laboratory (2 days) 

 

� GLP/SC/05  Internal quality audit techniques for ISO 17025 accredited 

laboratories (2 days) 

 

� GLP/SC/06  Elements of quality assurance & quality control in chemical 

laboratories (1.5 day) 

 

These short courses are specifically designed for laboratory managers, 

chemists, laboratory analysts and whoever interested in improving their 

laboratory quality. 
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Outline of course contents 
 

GLP/SC/01   

Basic statistical tools for laboratory analysts (2 days) 

(with worked examples and class exercises) 

 

 

 

Statistical tools have been widely applied in analysing data in various 

disciplines of sciences, including chemistry and microbiology but many 

laboratory analysts are not their masters. In fact, statistics science uses fairly 

simple and straight forward mathematical calculations but demands a good 

understanding of their basic principles and interpretations. This short course 

reviews the basic statistical tools that are widely used in chemical and 

microbiological testing with worked examples and class exercise. 

 

- Measurement errors 

- Types of error – gross, systematic, random 

- Quantifying and propagation of random errors 

- Precision, accuracy and trueness 

- Understanding the differences of standard uncertainty, combined 

uncertainty, expanded uncertainty 

- Population and sample 

- Common probability distributions: normal, rectangular, triangular 

- Determination of outliers 

- Confidence intervals of population parameters; Student’s t-distribution 

- Significance tests 

- Simple analysis of variance (ANOVA) 

- Linear calibration methods in instrumental analysis: regression, correlation 

and uncertainties 

- Constructing quality control charts 

- Detection limits: IDL, MDL, LOQ 
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GLP/SC/02   

The GUM evaluation technique of measurement uncertainty for 

chemical analysis (2 days) 

(with worked examples and class exercises) 

(pre-requisites: basic statistical knowledge is a must) 

 

 

 

Evaluation of measurement uncertainty is an important requirement in the 

ISO/IEC 17025 laboratory accreditation. It provides a level of confidence to 

the users on the test result given. It becomes particularly important when the 

test result is close to the compliance limits such as product specification and 

risk control limits. This short course introduces the concepts of measurement 

uncertainty for testing and shows the basic ISO GUM approach to evaluate 

the uncertainty.  

 

- Measurement uncertainty (MU): what and why  

- Sources of uncertainty in chemical measurements 

- Current MU approaches practised 

- Strengths and weaknesses of each MU approach 

- Introducing ISO GUM component-by-component approach 

- Identifying sources and evaluation of individual uncertainty budget with 

worked examples: 

� weighing process  

� volume measurement 

� atomic and molecular weight uncertainties 

� uncertainty of certified reference standards  

� uncertainty estimation of a series of dilutions 

� confidence limits of linear correlation calibration curve 

� result bias and recovery factor 

� uncertainty of microbiological counts 

- How to combine uncertainty budgets and present finalized uncertainty 

result 
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GLP/SC/03   

Alternative holistic top-down approaches to measurement 

uncertainty (MU) evaluation (1 day) 

(with worked examples and class exercises) 

(pre-requisites: basic statistical knowledge is a must) 

 

 

 

The ISO GUM approach which studies and quantifies the uncertainty of each 

and every step of the test method in evaluating measurement uncertainty has 

been widely practised but its cumbersome and tediousness have led to many 

learned organizations to look for easier alternatives in studying the method 

performance as a whole. This holistic or so-called top-down approach uses 

the routine quality control data, the laboratory’s intermediate reproducibility 

and inter-laboratory comparison or proficiency testing programs as the bases 

for its calculations.  This short course discusses how the top-down 

approaches can be applied for an accredited laboratory.   

 

- What is a top-down MU approach? 

- Introducing single laboratory and inter-laboratory validation approaches 

- Laboratory conditions for using the top-down MU approach 

- Strengths and weaknesses of bottom-up and top-down MU approaches 

- Some essential statistical tools for top-down approaches: 

� Anderson-Darling statistic test for normality 

� Mandel’s h and k statistic tests 

- Top-down approaches: 

� Using repeatability, reproducibility and trueness (ISO 21748) 

� Using control chart method (ASTM D 6299, ISO 11352) 
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GLP/SC/04   

Method validation and verification methods for testing laboratory 

(2 days) 

(with worked examples and class exercises) 

(pre-requisites: basic statistical knowledge is a must) 

 

 

 

Method validation is an important tool for any good quality-conscious 

laboratory to demonstrate that an analytical method used is ‘fit for purpose”, 

and produces trusted and accurate test results.  If the results of a test cannot 

be trusted, then it has little value to the data users and the test might as well 

not have been carried out.  As such, the accuracy, specificity, reproducibility 

and the ruggedness of its analytical method used are under constant scrutiny.   

 

Today, awareness of importance of method validation, why it should be done 

and when, and exactly what needs to be done, are not always clear amongst 

the analysts.  How much verification do we have to do on a given standard 

method and how critical assessments that we need to study for a test method 

stated in a respectable journal or an in-house developed method are some of 

the questions being asked by practicing laboratory analysts now and again.  

 

The short course on method validation with class exercises is designed to  

address the following issues: 

 

1. What is method validation? 

2. Who carries out method validation? 

3. How much validation do we have to do on an analytical method? 

4. Differences between validation and verification 

5. The recommended validation and verification procedures 

5.1 Protocols for a method validation or verification process 

5.2 Specificity (or Selectivity) 

5.3 Precision 
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5.4 Trueness (or Accuracy) 

5.5 Linearity of standard curve and measuring range 

5.6 Detection limits – IDL, MDL, LOQ 

5.7 Robustness 

5.8 Ruggedness 

5.9 Sensitivity 

5.10 Measurement uncertainty evaluation 

5.11 Evaluation of validated results 

6. Documentation of validated methods 

7. Monitoring 

8. Equipment qualification as a pre-requisite of method validation 

9. Strategies of implementing method validation 
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GLP/SC/05   

Laboratory internal quality audit techniques for ISO 17025 

accredited laboratories (2 days) 

 

 
All accredited laboratories are to have an established and effective quality 

system which should cover everything from the laboratory management’s 

statement of its policy towards quality through to the detailed procedures used 

by the laboratory staff at the bench to ensure quality in each and every 

analysis that they carry out. But the success of implementing a sound 

laboratory quality management system need to be regularly monitored 

through internal audits and a third party assessment. This short courses 

demonstrates the requirements and techniques used for internal audits with 

an introduction of the concepts of laboratory accreditation.  

 

- What do we mean quality, quality system and audits? 

- Understanding the laboratory ISO/IEC 17025 accreditation 

� Management requirements 

� Technical requirements 

- Importance of assessing laboratory quality management system through 

external and internal audits 

- Internal audits for conformity, quality improvement and identifying potential 

problems 

- Types of internal audits 

- Basic qualifications of internal auditors 

- Planning of internal audits 

- Internal audit approaches – horizontal and vertical 

- Basic requirements of an audit 

- Procedures of conducting an internal audit 

- Elements of a laboratory internal audit with a check list 

- Preparation of audit forms 

- Common errors found in laboratory auditing 
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GLP/SC/06   

Elements of quality assurance & quality control in chemical 

laboratories (1.5 day) 

(with worked examples and class exercises) 

 

 

Every test laboratory must establish its own laboratory quality management 

system (LQMS) which covers various quality assurance / quality control 

(QA/QC) aspects in order to ensure that the technical competence of the 

laboratory is up to an acceptable standard and its test results are precise and 

reliable for the intended purposes.  The best standard document reference 

for establishing a sound LQMS is the ISO/IEC 17025 (2005) published by the 

International Organization for Standardization.  

 

The subjects covered in this QA/QC short course include: 

 

- Quality assurance / quality control – what is the difference 

- QA measures 

� Ensuring the correct use of apparatus and equipment 

� Test controls – internal and external 

� Preparation of standard operation procedures 

- Quick review of basic statistical tools 

- QC practices 

� QC in field sampling 

� QC for analytical precision and accuracy 

� Significance testing for recovery test data 

� Constructing and use of control chart – Shewhart and Cusum 

� External quality control by proficiency testing programs & inter-

laboratory cross-checks 

� Measurement uncertainty and confidence interval 

� Equipment qualification 

 

 


