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Differences between Routine Analysis and RMP
Lab 1

Lab 2
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Definition of RMP

Reference Measurement Procedure
Measurement procedure accepted as providing measurement results fit

for their use in assessing measurement trueness of measured quantity
values obtained from other measurement procedures for quantities of the
same kind, in calibration, or in characterizing reference materials.
(ISO/IEC Guide 99:2007, 2.7)

- The RMP has to be validated for the quantity which is intended to be

measured.
- RMP can be part of a reference measurement system to assess
measurement trueness of other measurement procedures within a
calibration hierarchy.
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Role of RMP
SI unit

Primary reference
measurement
procedure
Primary calibrator
Reference
measurement
procedure
Secondary calibrator
Manufacturer‘s
selected
measurement
procedure

Manufacturer‘s
working calibrator

RMPs that comprise elements of a

calibration hierarchy and that meet
the requirements of ISO 15193 has
to be considered as MPs of
higher metrological order.

Manufacturer‘s
standing
measurement
procedure

Manufacturer‘s
product calibrator

Laboratory‘s routine
measurement
procedure

Result of patient
sample
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ISO 15193

In vitro diagnostic medical devices –
Measurement of quantities in samples of biological origin –
Requirements for content and presentation of reference
measurement procedures (ISO 15193:2009)
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Mandatory Elements of RMP
according to ISO 15193

Title page
Warning and safety precautions
Title of RMP
Scope
Measurement principle and method
Reagents
Apparatus
Sampling and sample
Preparation of measuring system and analytical portion
Operation of measuring system
Data processing

Analytical reliability
Validation by inter-laboratory comparisons
Reporting
Quality assurance
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Measurement principle and method

Primary reference
measurement
procedure
Primary calibrator
Reference
measurement
procedure
Secondary calibrator
Manufacturer‘s
selected
measurement
procedure

Manufacturer‘s
working calibrator

Manufacturer‘s
standing
measurement
procedure

Manufacturer‘s
product calibrator

Specificity

SI unit

Measurement principle e.g.IDMS

Method description comprises
all steps like addition of internal
standard, preparation of samples
and calibrators, quantitative

determination, and calculation.

Laboratory‘s routine
measurement
procedure

Result of patient
sample
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Preparation of measuring system
and analytical portion
Calibration
The principle, materials and steps have to be described in detail:
•

choice of calibration procedure (number of calibration points, equation,
bracketing, ...)

•

suitable calibrators (check for metrological traceability, ...)

•

calibrator preparation (e.g. gravimetric/volumetric preparation,
standard addition technique, ...)

•

measurement of calibrators

•

method of computing a monotonic calibration function and the
measurement uncertainties of its parameters

•

acceptance of calibration function

•

time interval of recalibration within and/or between series
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Data Processing
Calculation of measurement results
The procedure for calculation has to include:
• processing of validated initial data (including blank correction, repeated
values)
• construction of measuring function
• the quantity and its measurement unit
• the model for statistical treatment
• the complete equation for calculation

• the description of any algorithm used
• the minimum number of points
• the number of replicate measured values
• calculation of measurement uncertainty
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Measurement Uncertainty
SI unit

Each values has its
measurement uncertainty.

Primary reference
measurement
procedure
Primary calibrator

It should be an objective in

Secondary reference
measurement
procedure

Manufacturer‘s
selected
measurement
procedure

Manufacturer‘s
working calibrator

Manufacturer‘s
standing
measurement
procedure

Manufacturer‘s
product calibrator

Laboratory‘s routine
measurement
procedure

Result of patient
sample

Measurement Uncertainty

Secondary calibrator

developing a RMP to
eliminate all known causes
of effects as far as possible.

But note:

It‘s not getting less, if you
don‘t look at.

🙈
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Analytical reliability
Measurement uncertainty (MU)
MU comprises many components. The MU of random effects should be
evaluated from statistical distribution of values from series of
measurements.
MUs caused by systematic effects have to be add to the uncertainty
budget, e.g. impurity of RM, calibrated volumetric equipment , or
balances
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Validation of a RMP

A RMP should be validated to show that it is fit for its intended use.

The validation has to be as extensive as necessary and includes:
- comparison of results achieved with other procedures
- interlaboratory comparisons
- performance validation using reference materials (matrix-based CRM)
- assessment of the measurement uncertainty based on scientific
understanding and practical experience.
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Interlaboratory comparisons
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Interlaboratory comparisons
Example: Estriol, unconjugated

Different RMP

2 labs listed JCTLM
Comparison of MU
A Min 1.0 %
Max 5.9 %
B Min 1.3 %
Max 4.3 %
MUs do not have to be the same. Comparison
of MUs can give hints of underestimation ⬇️ or
errors in processing RMP ⬆️.
Results of candidate RMP can be compare to
established (and JCTLM listed) RMP, too.
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JCTLM and its database

JCTLM WG reviews nominations of RMP based on ISO Guide 15193 and
their individual expertise.
Currently 194 RMP for 81 unique measurands are listed in the JCTLM
database; 23 RMP for 20 different peptides.

https://www.bipm.org/en/committees/jc/jctlm/jctlm-nominations-and-review.html

www.rfb.bio

16

RMP – JCTLM Database Entry
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Use of RMP

RMP can be used
• to assess performance properties of routine procedures,
• to demonstrate if there is a functional interchangeability of different
routine procedures,
• to assign values to reference materials used for calibration or

trueness control (e.g. EQA schemes),
• to detect analytical influence quantities in patient samples.

www.rfb.bio

18

Conclusions
Developing a RMP comprises many different elements:
from the detailed description of the measurement principle and all
analytical steps to the estimation of measurement uncertainty,
extensive analytical reliability and an unprejudiced validation.
The international standard ISO 15193 gives guidance through this
process.
If an experienced laboratory worker applies your written RMP and
produces measurement results with the same measurement

uncertainty as you did, than the intention of the standard is met.
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