
 

 
 

CERTIFICATE OF ANALYSIS 
ERM®- CE195 

 

BOVINE BLOOD 
Mass concentration in reconstituted blood 

Parameter Certified value 
[µg/L] 

Uncertainty 

[µg/L] 

Lead 

Cadmium 

416 1) 

5.06 2) 

9 3) 

0.15 4) 

1) The certified value is the unweighted mean of 22 data sets. The certified value represents total content. The certified 
value is traceable to SI if the material is reconstituted according to the specified procedure (see overleaf). 
2) The certified value is the unweighted mean of the means of two measurement series of one laboratory differing in the 
digestion method and is based on IDMS applied as a primary ratio method of measurement. The certified value represents 
total content. The certified value is traceable to SI if the material is reconstituted according to the specified procedure (see 
overleaf). 
3) The uncertainty is taken as the 95 % confidence interval (k=2) of the mean defined in 1) and is applicable when the 
reference material is used for calibration purposes. When the reference material is used to assess the performance of a 
method, the user should refer to the recommendations laid down in the last chapter (instructions for use) of the certification 
report. 
4) Estimated expanded uncertainty U with a coverage factor k=2, corresponding to a level of confidence of about 95 %, as 
defined in the Guide to the Expression of Uncertainty in Measurement (GUM), ISO, 1995. Uncertainty contributions arising 
from characterisation as well as from homogeneity and stability assessment were taken into consideration. 

 

This certificate is valid for one year after purchase. 
Sales date:  
The minimum sample intake is the content of one vial for reconstitution. 

NOTE 
European Reference Material ERM®-CE195 was originally certified as BCR-195.  It was produced and certified 
under the responsibility of the IRMM according to the principles laid down in the technical guidelines of the 
European Reference Materials® co-operation agreement between BAM-IRMM-LGC.  Information on these 
guidelines is available on the Internet (http://www.erm-crm.org). 

Accepted as an ERM®, Geel, May 2004 
Latest revision: February 2009 

Signed:  
 

Prof. Dr. Hendrik Emons 
European Commission, Joint Research Centre 
Institute for Reference Materials and Measurements 
Retieseweg 111 
B-2440 Geel, Belgium 

All following pages are an integral part of the certificate. 
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DESCRIPTION OF THE SAMPLE 
Each sample is in lyophilised form and equivalent to about 5.75 mL of bovine blood. EDTA was used as 
anticoagulant and two preservatives (gentamycin and 4-hydroxybenzoic acid methylester) were added. Lead 
nitrate was used to spike the bovine blood. 

The lyophilised blood is kept under nitrogen gas in rubber stoppered vials. The mass of lyophilised material 
contained in a vial is about 1.1 g. The residual water content of the sample is below 0.01 g/g (mass fraction). 

ANALYTICAL METHOD USED FOR CERTIFICATION 
Flame atomic absorption spectrometry (Delves cup) 
Electrothermal atomic absorption spectrometry 
Anodic stripping voltammetry 
Isotope dilution mass spectrometry 
 

PARTICIPANTS 
Centre de dosage des éléments traces, Nantes (FR) 
Cookson Group PLC, Perivale (GB) 
Danish National Institute of Occupational Health, Hellerup (DK) 
Eastern Health Board, Public Analyst's Laboratory, Dublin (IE) 
ECN Research Centre, Petten (NL) 
Health and Safety Executive, London (GB) 
Institut de Médecine du Travail de la Région Nord, Lille (FR) 
Institut für Arbeits- und Sozial-Medizin der Universität Erlangen-Nürnberg, Erlangen (DE) 
Institut für Chemie der Kernforschungsanlage, Jülich (DE) 
Istituto Superiore di Sanità, Roma (IT) 
Joint Research Centre, Ispra (IT) 
Laboratorio d'Igiene e Profilassi, Venezia (IT) 
Laboratoire Municipal de Bordeaux (FR) 
Laboratoire National d'Essais, Paris (FR) 
Laboratoire National de la Santé, Luxembourg (LU) 
Metallurgie Hoboken-Overpelt, Hoboken (BE) 
Minemet Recherches, Trappes (FR) 
Ministère de la Santé publique et de la Famille, Bruxelles (BE) 
Rijksinstituut voor de Volksgezondheid en Milieuhygiëne, Bilthoven (NL) 
Rijksuniversiteit, Gent (BE) 
Staatliches Institut für Hygiene & Infektionskrankheiten, Saarbrücken (DE) 
Université Catholique de Louvain, Unité de Toxicologie, Bruxelles (BE) 
Université de Paris-Sud, Laboratoire de toxicologie, Chatenay-Malabry (FR) 
University of Southampton, Southampton (UK) 
University of Strathclyde in association with the Royal Infirmary, Glasgow (GB) 
Zentralinstitut für Arbeitsmedizin, Hamburg (DE) 
 

SAFETY INFORMATION 
Not applicable. 
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INSTRUCTIONS FOR USE 
To make it ready for use, the material has to be reconstituted according to the following procedure: 
1.  Allow vial to reach ambient temperature. 
2.  Tap the bottom of the vial to dislodge most of the blood particles adhering to the stopper. It may be 

desirable to lightly centrifuge. 
3.  Carefully remove the stopper from the vial. 
4.  Reconstitute the lyophilised sample by adding 5.00 ± 0.01 mL of water. The water to be used for the 

reconstitution shall be free of detectable lead and cadmium and kept at ambient temperature for at least 
4 hours before use. 

5.  Replace the stopper. 
6.  Homogenise by continuous agitation with a mixing apparatus for at least 2 hours. 
7.  After reconstitution the material, stored at 4 °C, must be used within a week. 

The reference material is intended for method validation and for calibration purposes. 

STORAGE 
Provided the samples are not exposed to temperatures exceeding 30 °C for more than one month, during 
transit, they will not suffer any degradation. Upon receipt, samples should be stored at 4 °C, preferably 
upright, until use. 

LEGAL NOTICE 
Neither IRMM, its contractors nor any person acting on their behalf: 

(a) make any warranty or representation, express or implied, that the use of any information, material, apparatus, 
method or process disclosed in this document does not infringe any privately owned intellectual property rights;  
or 

(b) assume any liability with respect to, or for damages resulting from, the use of any information, material, 
apparatus, method or process disclosed in this document save for loss or damage arising solely and directly 
from the negligence of IRMM. 

 

 

 

 

 

 

 

 

 

 

NOTE 
A detailed technical report is available on www.erm-crm.org. A paper copy can be obtained from IRMM on 
explicit request. 

 

European Commission – Joint Research Centre 
Institute for Reference Materials and Measurements (IRMM) 

Retieseweg 111, B - 2440 Geel (Belgium) 
Telephone: +32-14-571.722 - Telefax: +32-14-590.406 
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