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● Further development until today 

● What are the implications?



Historical background

With the development of digital integrated circuits and the consequent 
development of microprocessors and microcontrollers, laboratory equipment 
has changed dramatically.

Both the processes and the measurement signals are processed digitally. 

This has also changed the way of working in the laboratory. With today's 
devices, the functionality is far less directly visible than it was the case with old 
analogue devices. 

Often, the algorithms for signal processing are not very well known and are 
correspondingly non-transparent.

Moving from analog to digital

.



The fourth dimension
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The period of uncertainty

However, these Standards {Speaker's note: the ISO 9000 series of Standards, 
Good Laboratory Practice (GLP) and ISO Guide 25} are deliberately written in 
broad terms, so as to be as widely applicable as possible, and they do not go 
into detail on many issues. All stipulate general requirements such as 
instruments must be fit for purpose, properly maintained and calibrated to 
national or international standards, but are not specific as to what is actually 
required or how it should be achieved. It is also unclear as to where and when 
formal Equipment Qualification is appropriate and of how it should be 
documented.

Accred. Qual. Assur. (1996) 265 - 274   



The solution: Publications 1995/96

The birth of DQ, IQ, OQ and PQ



Publications of VAM

But: What does ISO say?

ISO/IEC 17025:2017; Subclause 6.4 Equipment

6.4.3 The laboratory shall have a procedure for handling, transport, storage, use and planned maintenance of
equipment in order to ensure proper functioning and to prevent contamination or deterioration.

● 6.4.4 The laboratory shall verify that equipment conforms to specified requirements before being placed or returned 
into services

● 6.4.5 The equipment used for measurement shall be capable of achieving the measurement accuracy and/or 
measurement uncertainty required to provide a valid result.

● 6.4.6 Measuring equipment shall be calibrated when: ……..

● 6.4.7 The laboratory shall establish a calibration programme, which shall be reviewed and adjusted as necessary in 
order to maintain confidence in the status of calibration.

● 6.4.8 All equipment requiring calibration or which has a defined period of validity shall be labelled, coded or otherwise 
identified to allow the user of the equipment to readily identify the status of calibration or period of validity.



«Calibration»
VIM 2.39 (6.11)

Calibration

operation that, under specified conditions, in a first step, establishes a relation 
between the quantity values with measurement uncertainties provided by 
measurement standards and corresponding indications with associated 
measurement uncertainties and, in a second step, uses this information to establish 
a relation for obtaining a measurement result from an indication

NOTE 1 A calibration may be expressed by a statement, calibration function, 
calibration diagram , calibration curve , or calibration table. In some cases, it may 
consist of an additive or multiplicative correction of the indication with associated 
measurement uncertainty.

«Influence quantity»
VIM 2.52 (2.7)

Influence quantity

quantity that, in a direct measurement, does not affect the quantity that is 
actually measured, but affects the relation between the indication and the 
measurement result

…..

EXAMPLE 4

Background pressure in the ion source of a mass spectrometer during a 
measurement of amount-of-substance fraction.



Doubts and uncertainties

Not everything fits into the linear DQ/IQ/OQ/PQ model

● ISO 9001 recognises the "Design and Development" process. 

● However, this is a process of the equipment manufacturer. So does DQ belong to the manufacturer of the 

equipment? Does the future user of the equipment not have a document defining the requirements for the equipment 

What does it look like?

OQ and PQ cannot always be properly separated

● One manufacturer invents a partial mixture of the two phases: performance verification (PV)

What happens after the equipment is put into operation? Which qualification step is (partially) repeated and 

when? 

● Various manufacturers suggested steps after commissioning of the equipment:  

– MQ Maintenance Qualification

– RQ Re-Qualification

How is EQ integrated into the analytical process?

What process are we talking about here?
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Impact of EQ on...
● Method development and validation 

– Selection of parameters for robustness

– Are the intended parameters of the method reproducible in practice at all?

● Investigation with uncertain results

● Method transfer 

– e.g. can a particular instrument be used or must another be adopted?

● Complex evaluations require reproducible measurement conditions 

● Influence quantities with different devices must have comparable influences on the result

        The list can be continued here.... 


