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Bureau International des Poids et Mesures (BIPM)

The International Bureau
of Weights and Measures

*

Intergovernmental organization with 56
Member States and 41 Associate
States/economies, Established in 1875 to:

... ensure and promote the global
comparability of measurements, including
providing a coherent international system
of units for:

Scientific discovery and innovation,

Industrial manufacturing and
international trade,

Sustaining the quality of life and the
global environment.

www.bipm.org

5 scientific departments:
* Chemistry

e Electricity

* Jlonizing Radiation

* Mass

* Time
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Metrology for Healthcare: In vitro diagnostics,

JCTLM
Reference Measurement Systems Database

 BIPM provides the Secretariat for JCTLM
 Maintains the JCTLM IVD Reference Measurement Systems Database

* Coordinates the nomination and review process for database entries
* Contributes to ISO TC 212 WG2: revisions of ISO 17511 and ISO 15195

JCTLM database developed to help IVD industry meet metrological
traceability requirements of the EU IVD Directive

Database Contains:
295 Certified Reference Materials
170 Reference Methods
130 Reference Measurement Services

Buread JCTLM Chair: Dr G. Myers (AACC)

‘ T'”:,e;i“d“s”e‘;"“' des)CTLM Executive Secretary: Dr R.l. Wielgosz (BIPM)

} Mesures Dr S. Maniguet (BIPM)



What has JCTLM delivered?

A Quality assured database, for in vitro diagnostics, of:

a) Higher Order Reference Materials
b) Reference Measurement Procedures
c) Laboratory Reference Measurement Services

http://www.bipm.org/jctim/

For use by (primarily)
a) IVD industry
b) Regulators

JCTLM

www.bipm.org



Essential Requirements of the IVD Directive JCTLM

98/79/EC of 27 October 1998 on in vitro diagnostic medical devices

"The traceability of values assigned to
calibrators and/or control materials must be
assured through available reference
measurement procedures and/or available
reference materials of a higher order.. “

Annex | - Essential Requirements
Part A. General Requirements, Clause 3

Bureau

‘ In::‘ernda’riond des Session lll: Developments in traceability
oids et .
T } Mesures requirements around the globe



Section 1 —External to

Glucosein Blood, Serum, Urine, CSF -

Combined
standard

manufacturer, credentialing of the
Certifigd Dofaranra Matarial

Secondary calibrator

Sectionj2 —Internal to
manufadturer, value assignment

JCTLM ACTIVITIES
ISO 15193, ISO 15194, ISO

Human Patient Specimens,
e.g. Blood, Serum, Urine,
CSF

Manufacturer's
working calibrator

Product Calibrator

Manufacturer‘s Master
Calibrator, Master Lot of
Product Calibrator

New Lot Commercial
Product Calibrator

SI-Unit: mmol/l )
uncertainty (%)
cation of SRM917b 0.1%
15195 ghing procedure —
T~ | Higher Order Reference Procedure - 0.87%
e.g. Isotope Dilution - Mass
/ Spectrometry or Procedure of Similar
Trueness and Precision
Reference Procedure traceable to
higher order reference procedure - 1.21%
’/ e.g. Hexokinase/glucose-6-phosphate
Dehydrogenase Procedure
\ Procedure applying same chemistry
and equipment as routine procedure, 1.49%
but more precisely controlled
conditions and more replicates to
/ reduce uncertainty

Section 3 —External to

manufacturer, End user's results are
Traceable to Certified Reference Materidl
and the Reference System

ISO 17511

Commercially available system
including product reagent and
calibrator lots

Routine Sample — Human Patient Specimens,
e.g. Blood, Serum, Urine or CSF

\ 4

RESULT
Glucose in mmol/l

1ISO 15189




JCTLM Database : www.bipm.org/jctim/

rcr"A Database of higher-order reference materials, CTIM
'TI;M measurement methods/procedures and services J : A

B' JCTLM Database

Bureau Inlernalional des Poids el Mesures Laboralory medicine and in vifro diagnoslics
> You are here : JCTLM-DBE ﬂ

Y Analyte keyword search for reference materials, measurement
methods/procedures and services

Search Form

General information %

Type an analyte name in part or full, e.g. cholesterol

List of reference materials
no longer listed & |

Leaflet
8 Contact us Refine search by analyte category Refine search by matrix category

[A ] [Al =l

Please select your requirement :
Extension of the JCTLM-DB {" Higher-order reference materials
© Publication of new data (" Reference measurement methods/procedures

{" Reference measurement services

Search

General information




JCTLM DB: CRMs by analyte group

Vitamins and Micronutrients 9 ‘ High-Purity materials

Proteins 7 18 Matrix Materials

Nucleic Acids 9 1

Non-Peptide Hormones 12 11
| |
Non-Electrolyte Metals 58
| | |
Metabolites and Substrates 53 33

|
Enzymes | 6 6
Electrolytes 15 21
Drugs 12 19

Coagulation Factors |2

Blood Groupings |3

0 10 20 30 40 50 60 70 80 90 100
Number of entries for materials

Bureau 295 entries = 175 pure materials (calibration solution included) +

1 International des 120 Matrix materials (June 2015)
T Poids et

+ Mesures



JCTLM Database Submissions — December 2014
Certified Reference Materials

JCTLM
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(Cycle 1) | (Cycle 2) | (Cycle 3) | (Cycle 4) | (Cycle 5) | (Cycle 6) | (Cycle 7) | (Cycle 8) | (Cycle 9) |(Cycle 10)| (Cycle 11)
Submissions received 394 88 27 46 5 17 45 37 42 58 12
Submissions approved for listing 163 48 15 33 3 16 18 33 39 23 12
Certified reference materials listed 163 211 198 231 225 225 243 276 297 319 330




Source (country of origin ) of CRMs in JCTLM Database

Brazil INMETRO), 1% China (NIM), 1%

Japan (NMIJ, ReCCS), 14%

United States of America

(NIST), 43% Singapore (HSA), 3%
Australia (NMIA), 4%
European Union (IRMM), 23%
Bureau Mexico (CENAM), 2% France (LNE), 2%
International des
T Poids et United Kingdom (LGC, NIBSC),
4 Mesures 2%



Assuring the Quality of JCTLM Listed Products: Key Comparisons
(Estradiol, Primary Calibrator, CCQM-K55.a)

Mass fraction: Estradiol Mass fraction: Related Substances

CCQM-K55.a : Mass fraction of Related Structure Impurities

CCQ@M-K55.a : Mass fraction of Estradiol Degrees of equivalence, D; and expanded uncertainty U; (k =2)
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Assuring the Quality of JCTLM Listed Products

Biological fluids and materials, Blood serum Calibration and Measurement Capabilities
United Kingdom, LGC (Laboratory of the Government Chemist) Chemistry (not including pH and electrolytic conductivity)
Complete CMCs in Chemistry for Biological fluids and materials for United Kingdom (.pdf file) Service details

Dissemination range of measurement Range of certified values in reference materials

Matrix or Analyte or capability
material component s fraction in Relative expanded Mass fraction in  Absolute expanded uncertainty { .

mg/kg uncertainty in % mg/kg in ma/kg
serum creatinine 3to 50 0.3t 0.5 3.1to 50 0.5t 3
Mechanism(s) for measurement service delivery: Calibration and ERM-DA250 to DA253 CMC — ‘Ca pa bility'

Expanded uncertainty for certified values estimated with k = ~ 2 (level of confidence 95%)
Uncertainty convention 1.

Approved on 06 December 2011

Internal NMI service identifier: LGC/Org-019

creatining in human serum List of higher-order reference materials
LGC Limited (LGC), United Kingdom

Phone : +44 (0)20 8343 8480 Email : uksales@Igcstandards.com

Fax : +44 (0)20 8943 7554 Web : htfp:/www.lgc.co.uk

Name of the reference material [N=5{50).viivs] ]C I | M

elIEL108 Mass concentration
Analyte certified/assigned value [R5 8y [/ 5]
Expanded uncertainty [S0%,106// )

(level of confidence 95 %) Available CRMs

e EE gL B Stokes P and O Connor G, Journal of Chromatography B,
20031,125-136

Traceability [&:]
CRM listing [}E5i8]

This (Certified) Reference Material has been reviewed for compliance with ISO 15194:2003 but not been 14
reviewed against ISO 15194:2009




CCQM Small Organic Primary Calibrator Comparison Program

Higher profile for Metrology and
Traceability in Organic Analysis

andyEL%!istry

pubs.acsorg/ac

Mass Balance Method for the Sl Value Assignment of the Purity of
Organic Compounds
Steven Westwood,* Tiphaine Choteau, Adeline Daireaux, Ralf Dieter Josephs, and Robert lan Wielgosz
Bureau International des Poids et Mesures (BIPM), Pavillon de Breteuil, F-02312 Sévres Cedex, (33) 1 45 07 70 57, France

© Supporting Information

Oigoxin

Digitoxin
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IUPAC Technical Report on Sl Value
Assignment of the Purity of Organic
Compounds for use as Reference
Materials and Calibrators
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Universal Calibrators for gNMR Increase in availability of pure
material CRMs for IVDs

. s $"‘% Bureau Number 68 93
e "\ Low % International des
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Wider adoption of new technologies Vs ™mepa &
for purity assignment and increased

availability of primary and
secondary calibrator CRMs ep/ /11/
European Directorate for the
Quality of Medicines & HealthCare
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de los Estados Unidos Mexicanos
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CCQM Peptide Primary Calibrator Comparison Program

Enabling the adoption of Sl traceable reference Higher profile for Metrology and Sl Traceability for Diagnostics
measurements systems and Therapeutics

[ (A —m—)\ CCQM-K115: 15t key comparison ()
AULE LR LR DTHFP ICIFC CGCCH RSKCG MCCKT - on peptide purity (2015): N Q .
sample ¥ E E ! E ! C-peptide (Diabetes diagnosis) '

Urine  ** I #9 1 6 1 16 20 25 51;?::nalionu| des e s/ S
I w4 7 LNE Development of methods Hodsel — Noooggged 4
* . . B-chain
il 134 i =INE  for cross-linked peptides
v %] S and future com parison Liquid chromatography mass spectrometry method for C-peptide in blood serum
: Bureau (Hepcidin)(2015) v UMC DDL reference method for serum C-peptide JC’I‘LM
V 211 I"'“,’h"ﬁ"“ul des LB P S  Iyophilized, fresh, or frozen human serum or urine
Vi 79 ‘ rc;ollessz:es SR EE SO G R CH LT G - Liquid chromatography mass spectrometry (LC/MS)
: Amount-of-substance concentration
* o . . ) LG e 0.01 nmalil to unlimited after appropriate dilution
Plasma I fll4 AN A (( LA AAA el 0.036 nmoliL to 0.09 nmollL
Il 130 m j’* ) o \L; A_"' e kS (level of confidence 95%)
0 74 \f‘ L o ) ' [//\ sseae G- H) Use of cation exchange chromatography for human C-peptide
' AU . isotope dilution - Mass spectrometric assay, Stoyanov AV et al.,
IV 164 Wl - J._Chromatogr. A. 2011, 1218, 9244-9249;
v 0 An giotensin (2010) z% Comparability assessment study(ies) [Nl Cfpe_ptide Quantitation by LC-MS Isotope-Dilution Assay in
45 L h Serum or Urine Samples
Vi 173 - s Stoyanov AV et al._J Chromat Separafion Techniq. 2013, 4 172
_ N H International des — “A"“f? \ i &0 - University of Missouri-Columbia Diabetes Diagnostic Laboratory
Poid UMC DDL
! - | e JCTLM DB identification number {010RMP12) C-Peptide
Vi 415 —
*nmol/L **nmol/mmol Creatinine Realizing Sl traceability for Therapeutic Peptide Characterization: Meeting Industry and
Bureau Regulator needs as production methods move to chemical synthesis and away from
International des recombinant technologies (Oxytocin and Calcitonin with NIM: 2016-2019)

T Poids et
4 Mesures



JCTLM Database Update — June 2015

Reference measurement methods/procedures JCTLM

Analyte Category Npm_ber of Number of Matrix| Number of
submissions listed — Analyte Analytes

Blood cell counting 2 1 1
Blood gases
Blood groupings
Coagulation factors
Drugs (2015) 13(+2) 14(+2) 9(+2)
Electrolytes 30 16 7
Enzymes 7 13 7
Metabolites and Substrates 46 34 13
Microbial serology
Non Electroyte Metals 15 14 7
Non-peptide Hormones 30 18 13
Nucleic acids
Proteins (2015) 20 (+1) 18 (+1) 18 (+1)
Vitamins 7 4 9
Total : 9 170 131 79




JCTLM Database Status — December 2014

Reference measurement methods/procedures J
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(Cycle 1) | (Cycle 2) | (Cycle 3) | (Cycle 4) | (Cycle 5) | (Cycle 6) | (Cycle 7) | (Cycle 8) | (Cycle 9) | (Cycle 10) | (Cycle 11)
Submissions received 110 78 41 7 0 0 30 7 1 11 9
Submissions approved for listing 97 25 19 6 0 0 5 5 3 7
Reference Measurement Methods listed 97 122 141 147 147 147 152 157 160 166

In

2012 publication of two outstanding Blood Cell Counting Methods, and

in 2013 Total protein measurement method placed in the list of no longer listed methods.



JCTLM Database Status —June 2015
Reference measurement services

> 130 reference measurement services listed

» 12 Reference Laboratories accredited for compliance with ISO 15195 +ISO/IEC
17025 and 2 NMis;

JCTLM

Number of Number of
. . Number of
Analyte Categories | Services Analytes Reference Country
. Analytes .
listed Laboratories
Drugs 3 3 digitoxin, digoxin, theophylline 2 Germany
Electrolytes 15 6 Li, K, Na, Cl, Mg, Ca 4 Germany, United Kingdom
) Germany, ltaly, Spain,
Enzymes 45 7 ALP, ALT, AST, CK, GGT, alpha-amylase, LDH 7 United Kingdom, China
"""""""" |1 | creatinine, glucose, cholesterol (total)) |  |Belgium, France, Germany,
Metabolites and crea ! ' d
Substrates 38 9 glycerides (total), urea, uric acid, bilirubin, HDL- 10 Italy, Japan, United
______________________________________________________________________________ Cholesterol, LDL-Cholesterol | | __ Kingdom, China
17 beta-estradiol, 17-hydroxyprogesterone,
Non-peptide 21 10 aldosterone, cortisol, estriol (non conjugated), a Belgium, Germany, United
Hormones progesterone, testosterone, free thyroxine, total Kingdom
thyroxine (TT4), total triiodothyronine (TT3)
Proteins 6 2 HbAlc, total protein 6 France, Germar-w, Italy,
Japan, China
Vitamins 2 2 Hydroxyvitamins D2 & D3 1 Belgium
Total 130 39




JCTLM Database Status — June 2015
Reference measurement services

Distribution of service providers by country of origin
lapan
2%

Belgium
11%

China

20% France

5%

United Kingdom
9%

Spain
5%

Germany
42%

JCTLM




JCTLM Database Update — December 2014
JCTLM

JCTLM Database User Feedback

* 1. Please tick the one box below that most
accurately describes your organization:

) IVD Manufacturer

) Reference Measurement Laboratory

) clinical Laboratory

) Reference Material Producer

) National Metrology Institute/ Designated Institute
) Accreditation Body

) Standardization body

) Regulator

) other Industrial Company

) other (please specify)

2. What is the initial purpose of your visit to the
website today?

I for information on available certified reference materials
I for information on published reference measurement methods
I for information on providers of reference measurement services

) Other {please specify)

Submit




JCTLM Database Update — January 2015

Other Industrial JCTLM Database Users

Company, 3%

Accreditation
Body, 2%

NMI/DI, 7%

Reference
Measurement
Laboratory, 20%

Clinical Laboratory,
33%

Reference Material
Producer, 5 %

JCTLM




JCTLM Review for compliance with ISO standards

ISO 17511:2003 In
guantities in bi
assigned to calibrators and control materials

ent of
values

Revised version under development

ISO 15193:2009 Requirements for content and presentation of
reference measurement procedures

ISO 15194:2009 Requirements for certified reference materials and the
content of supporting documentation

ISO 18153: 2003 M T ) ol i . :
concentration Revised version to be incorporated into

materials revised ISO 17511

ol

1ISO 15195: 2003 R Revised version at CD in ISO TC 212

JCTLM

www.bipm.org 23



JCTLM Coverage of Clinical Laboratory tests JCTLM

Routine tests in the Medical Laboratory JCTLM Database Entries

Laboratory test Material Relative Pure Matrix Reference Reference
(Analyte) number of Material CRM  Measurement  Measurement
tests CRM Services Methods
Red cell count blood 1000
M serum 558 3 1 4 5
Potassium  [aatm 556 4 4 4 5
Sodium NN 555 4 4 4 5
serum 550 3 4 2 7
serum 509 4 4 2 4
serum 290 1 2 1 2
_ serum 245
HbAlc [IERE 242 1 3
serum 202 1 1
serum 191 1 5 2 3
serum 41 1
serum 37 1
CIC serum " ) ‘
Lead - blood blood Session IV: Identifying future priorities in

serum traceability in laboratory medicine



JCTLM 2015-2016 Strategy JCTLM

Raise awareness of JCTLM IVD Reference Measurement Systems Database
Establishment of ad-hoc WG on JCTLM Governance

* JCTLM Executive Committee Organizations

 JCTLM Member Organizations

e JCTLM Structure and Processes
Establishment of WG on Traceability Education and Promotion (TEP)

Member and Stakeholder meeting December 2015

Focus on Gap analysis and New Challenges

Bureau

1 In:;arnda’riond des Session V: New Challenges for traceability in
oids et 00
T } Mesures laboratory Medicine



