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Features of NMIJ CRM

* Production in accordance with quality management system
based on ISO 17034

* Certification in accordance with ISO Guide 35

» Determination of analyte by state of the art technology
including primary methods

* Traceable to Sl

» Uncertainty evaluation in accordance with Guide to the Expression
of Uncertainty in Measurement (GUM)

NMIJ CRM fits for:
 Calibration of instruments,
« Validation of analytical methods and measurement results,

» Quality Control for analytical methods.
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Reference material characterized by a metrologically valid procedure for one or more specified

properties, accompanied by a reference material certificate that provides the value of the specified
property, its associated uncertainty, and a statement of the metrological traceability
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Material, sufficiently homogeneous and stable with respect to one or more specified properties, which
has been established to be fit for its intended use in a measurement process
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Utilization of Reference Materials
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Reference materials (RMs) are generally used for ;

1) Calibration of analytical/measuring equipment,

2) Assignment of chemical/physical quantities of materials,

3) Evaluation of analytical/measuring methods, and

4) Confirmation of skill of analysts/performance of organizations.

1)"Calibration” means adjustment of a value indicated by the analytical/measuring
equipment to a correct (or true) value. Calibration also includes conversion of an indicated
value with a physical quantity into concentration or another quantities by using a calibration
curve.

2)"Assignment"” is an analysis of a sample in comparison with a certified value of a certified
reference material (CRM) or with that of an indicative value of an RM, and so includes the second
meaning of "Calibration". For example, in the case of titrimetric analysis, a concentration
of unknown sample is determined on the basis of an RM whose purity has been certified.
The measurement law of Japan defines a "Calibration" as assignment of "lower (in the
metrological traceability system)" RMs by using "higher" RMs. On the other hand, high-
purity and other similar CRMs are usually used for "Calibration" and "Assignment".
3)"Evaluation" is a judgment of whether the analyst’s analytical/measuring method is
appropriate and reliable or not. "Evaluation" may often be called "Validation".

In the case of 4) "Confirmation", it is confirmed whether an organization/analyst has
sufficient technical skills to obtain reliable experimental data. In general, matrix CRMs
including environmental, nutritional,..., etc., are used for the purposes of "Evaluation” and
"Confirmation".

A CRM is an RM with an RM certificate, that is described in ISO Guide 30 : Reference materials

- Selected terms and definitions. The certificate includes certified value(s) and their
uncertaintie(s), that have been determined by procedures to ensure traceability to the
International System of Units (SI). Thus, a CRM is absolutely necessary for an evaluation of the
accuracy of an analytical value and for confirmation of traceability to Sl units. In addition, in an
accreditation system based on ISO/IEC 17025, CRMs are useful for the confirmation of
traceability to Sl units.

If CRMs are used inappropriately, their merits will not be recognized. In general, CRMs have good
homogeneity and stability. However, the long-term stability differs between individual CRMs, and
some CRMs have a short period of validity. Please pay attention to the expiry date and storage
conditions described in the RM certificate provided with each CRM. For several CRMs, drying and
storage rules before using are strictly described in the RM certificates.

The RM certificate of each CRM includes the scope, certified value, sample form, analytical
method used for certification, preparation method, instructions for use, and so on. In some
instances, indicative values are included in the certificates. The indicative value is the property
value which does not meet the NMIJ’s requirements of the certified value including a case that it
was estimated that evaluations of the analytical method used for determination of property value
are not enough. NMIJ provides the RMs as NMIJ RM which is assigned only indicative value.
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The mole (unit: mol) was adopted as an Sl base unit by the 14" General Conference
on Weights and Measures (1971) (74° Conference Generale des Poids et Mesures),
convened under the Meter Convention. Traceability to amount of substance can be
achieved through continuous (unbroken) chains of Sl to the CRM (the primary reference
material), and those of the CRM to other RMs (by using analytical equipment, etc.). The
development of the primary reference material, which is directly linked to an Sl base unit,
requires diligence and a high level of skill. In many cases, the primary reference materials
have been developed by National Metrology Institute (NMI).
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One method to determine property values is a primary method of measurement. A primary
method is defined as “a method having the highest metrological properties, whose
operation can be completely described and understood, for which a complete uncertainty
statement can be written down in terms of Sl units”. The primary methods identified by
the Consultative Committee for Amount of Substance (CCQM) are coulometry, gravimetry
(including gravimetric preparation method), titrimetry, isotope dilution mass spectrometry,
and the freezing point (depression) method. Most of NMIJ CRMs can be accepted
internationally as representative RMs traceable to S| because the property values of them
are determined using these primary methods.



EBR LB & EFRAE B AR

International Comparison and Global Mutual Recognition Arrangement
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Several working groups under the CCQM have been established. Each working group (WG)
plans and performs various international comparisons. The calibration and measurement
capability (CMC) of each National Metrology Institute (NMI) and the comparability between
primary standards of NMIs have been checked through the international comparisons.
In the case of "reference material", the property value is generally determined using
analytical results. Therefore, in international comparisons, a pilot laboratory distributes
identical samples to each NMI, and then the CMC to determine the property value of the
sample is evaluated for each NMI. In such international comparison, each NMI selects
analytical techniques, which means that the CRMs produced by the techniques are also
evaluated simultaneously. NMIJ participates in this international comparison. In addition,
NMIJ is reviewed the technical capability by the expert of the overseas National Metrology
Institute (Peer review) regularly. The CMCs and the range of determining the certified value
for CRM of NMIJ which are approved based on these results are registered in the key
comparison database (KCDB: CIPM MRA, https://www.bipm.org/kcdb/) which International
Bureau of Weights and Measures (BIPM) manages, and they are published on the website
of BIPM. The most of NMIJ CRMs are registered in this database and internationally
recognized.
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