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the scientific study of measurement.
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The BIPM: An International Organization for Metrology

0The BIPM is an intergovernmental organization established by tt
Metre Convention, through which Member States act together on
matters related to measurement science and measurement stanélal
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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, Sevres, France

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




Metrological traceability for in vitro diagnostic medical devices (adapted from I1ISO17511:202
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There are also some quantities that cannot
be described in terms of the seven base
guantities of the Sl, 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 guantitative PCR (RT-gPCR) "\:\"T"/;/-
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Digital PCR

Realtime PCR
13 20 pL reaction
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by dilution
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A Absolute counting method

- Counts nucleic acid molecules based
on sequence

- Binary output
A Absolute quantification

- ltis calibration free for quantification
(unlike most methods that are relative)

- High sensitivity
- Predictable precision

A Value assignment for calibrators
or reference materials



dPCR as a reference method
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CCQM-P199b: SARS-CoV-2 copy number quantification

Nucleocapsid (N) gene
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A 21 Laboratories were told the
sequence of the two genes to
measure

A RNA in buffered solution
provided/

I. No recommended assays
Ii. No calibrators provided
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What am | counting (Virus genome)?

Whole molecule (functional genome)

CTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGAAGCT
GATGGACATGATCATGCGGATCGCATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGC
TCGAHHXHMTGATCATGCGGATCGATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCAT%§§£§;CGAT

o

GATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATC GATCG
GCTCGATGCGACATGATCATGCGGATCGAG

Whole molecule (defective genome)

CTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGAAGCTC
GATGGACATGATCATGCGGATCGCATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGC i CGAGC
TCGATGCGRATGATCATGCGGATCGATGATCATGCGGATIUGAATGCGACATGATCEGCACGATGCGACATGATGEGGATCGAGCTCGATGC
GACATGATCATGCGGATCGATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCG TCGATC
CGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAG

Fragment

CTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGGGAAGCT(
GATGGACATGATCATGCGGATCGCATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGC GAGC
TCGATGCA2ATGATCATGCGGATCGAT G



SARS-CoV-2 testing

Sampling/ Viral
Specimen transport/ genome
storage purification

Detection of
viral genome



SARS-CoV-2 testing

1. Analysis only

2. Full analytical process
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3. Full diagnhostic process
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INSTAND-EXTERNAL QUALITY ASSESSMENT SCHEMES
MANUAL

Digital PCR supporting
characterisation of EQA @ INSTAND

materials Extra INSTAND EQAS -

Virus Genome Detection (340)
Coronavirus SARS-CoV-2

rformed in cooperation with
National Consultant Laboratory for Coronaviruses,
Institute of Virology, Charité — University Medicine Berlin,
Campus Charité Mitte, Prof. Dr. Christian Drosten,

Different gene targets Same gene target E
102-107 fold difference Differences of > 2 log



