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ÅNational Metrology Institutes (NMIs) and Designated Institutes (DIs)  

-represent nations as part of an international system for ensuring the 

comparability of measurement standards and measurement capabilities,

-NMIs/DIs focus on physical and chemical (and biological) 

measurement including in supporting research and medicine, 

-Bioanalysis of macromolecules (Nucleic Acids, Proteins) and cells is of 

increasing interest as increasing demanding measurement are required,

-Of diagnostics, therapeutics and vaccines (DTVs*) new diagnostics are 

arguably the least supported in terms of measurement science. 

* https://www.gov.uk/government/publications/100-days-mission-to-respond-to-future-pandemic-threats

National Metrology Institutes

Metrology
/mὤ῁trὅlᴅdᾎi/

noun

the scientific study of measurement.

https://www.gov.uk/government/publications/100-days-mission-to-respond-to-future-pandemic-threats
https://www.google.co.uk/search?q=how+to+pronounce+metrology&stick=H4sIAAAAAAAAAOMIfcRozS3w8sc9YSmjSWtOXmPU4eINKMrPK81LzkwsyczPExLlYglJLcoV4pXi5uLMTS0pys_JT6-0YlFiSs3jWcQqlZFfrlCSr1AA1JQP1JWqAFcDAMEiTf5dAAAA&pron_lang=en&pron_country=gb&sa=X&ved=2ahUKEwjjpsDS_KD7AhUaSEEAHddLDZgQ3eEDegQIDxAK
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o Founded in Paris in 1875 by 17 Member States and based at the 
Pavillon de Breteuil in Parc St Cloud, Sèvres, France

o Now involving over 100 states and economies as Members or 
Associates.

άThe BIPM is an intergovernmental organization established by the 
Metre Convention, through which Member States act together on 

matters related to measurement science and measurement standardsέΦ

The BIPM: An International Organization for Metrology
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Metrological traceability for in vitro diagnostic medical devices (adapted from ISO17511:2021)
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There are also some quantities that cannot 

be described in terms of the seven base 

quantities of the SI, but have the nature of 

a count. Examples are a number of 

molecules, a number of cellular or 

biomolecular entities (for example copies 

of a particular nucleic acid sequence), or 

degeneracy in quantum mechanics. 

Counting quantities are also quantities 

with the associated unit one.
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Reverse transcription real time quantitative PCR (RT-qPCR)
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Digital PCR

ÅAbsolute counting method
-Counts nucleic acid molecules based 

on sequence

-Binary output

ÅAbsolute quantification
-It is calibration free for quantification 

(unlike most methods that are relative)

-High sensitivity

-Predictable precision

ÅValue assignment for calibrators 
or reference materials

Split sample 
by dilution

Digital PCR 
20 ³1 µL reactions

Real-time PCR 
1 ³20 µL reaction



Leukemia (2015) 29, 369-376

BMC Infect Dis (2016) 16, 366

dPCR as a reference method

Methods (2022) 201:34-40

Clin Chem (2018) 64(9):1296-1307
Methods (2022) 201:65-73



www.jctlm.org



NAWG

CCQM-P199b: SARS-CoV-2 copy number quantification

Å21 Laboratories were told the 

sequence of the two genes to 

measure

ÅRNA in buffered solution 

provided/

i. No recommended assays 

ii. No calibrators provided

NUCLEIC ACID ANALYSIS
WORKING GROUP
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What am I counting (Virus genome)? 

CTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGAAGCTC

GATGCGACATGATCATGCGGATCGCATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGC

TCGATGCGACATGATCATGCGGATCGATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAT

GATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGA

GCTCGATGCGACATGATCATGCGGATCGAG

Whole molecule (functional genome)

CTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGAAGCTC

GATGCGACATGATCATGCGGATCGCATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGC

TCGATGCGACATGATCATGCGGATCGATGATCATGCGGATCGAGCTCGATGCGACATGATCATAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGC

GACATGATCATGCGGATCGATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATG

CGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAG

Whole molecule (defective genome)

CTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGAAGCTC

GATGCGACATGATCATGCGGATCGCATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGC

TCGATGCGACATGATCATGCGGATCGATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAT

GATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGA

GCTCGATGCGACATGATCATGCGGATCGAG

Fragment
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Digital PCR supporting 

characterisation of EQA 

materials

Different gene targets

102-107 fold difference
Same gene target

Differences of > 2 log

IQVD


