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Dedication to Quality

✓ ISO 9001:2008 certification

✓ ISO 17025:2005 accreditation 

✓ ISO 17043:2010 compliant
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Quality control
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• Academia
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RMs in the BM Value Chain

Discovery phase

Clinical Validation Phase



The Economics of Irreproducibility in 
Preclinical Research
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(Freedman, L.P. et al., 2015)

(Freedman, L.P. et al., 2015)



Reference Materials (RMs)

• Two classes of RMs are recognized by ISO:

✓ Certified RMs (CRMs): by definition, they have to be traceable to an 
accurate realisation of the unit in which the property values are 
expressed.
Each property value must be accompanied by an uncertainty at a 
stated level of confidence

✓ Reference Materials (RMs): materials whose property values are 
sufficiently homogeneous, and well established, to be used for the 
calibration of an apparatus, the assessment of a measurement
method, or for assigning values to materials

• Additionally, there are:
o Measurement RM: for QC and validation of a quantification method
o Matrix RM: adapted to the nature of the original sample to be analyzed. 

They are used for QC and validation of the processing method, or the total workflow 
of the processing plus the quantification method



COMAR Database



Examples of existing RMs

(Zegers I. et al., 2010)

(Broothaerts W. et al., 2007)

(Cronin M. et al., 2004)

(Barker PE et al., 2006)



RMs in the lifetime of a BM: from discovery
to validation

• During the discovery phase of a BM, researchers often prepare and use biological standards
within their laboratory settings 

• Eventually, results cannot be reproduced independently by other researchers because such 
standards do not reference to a widely available material

• Difficult, if not impossible, data verification between research groups, and challenging  
translation of the process or product into an industrial or clinical setting

• In the process of validating a BM, RCMs or RMs are needed to identify the performance of 
the analytical method and to demonstrate that the analytical system is operating in a 
state of statistical control



What RMs can Biobanks produce ?



Standards for RM production

ISO 17034: general 
requirements for the 

competence of reference 
material producers

ISO Guide 35

Reference materials —
Guidance for characterization 

and assessment of 
homogeneity and stability

ISO Guide 79

Reference materials -
Examples of reference 

materials for qualitative 
properties

ISO Guide 80

Guidance for the in-house 
preparation of quality control 

materials (QCMs)

ISO Guide 30

Reference materials —
Selected terms and definitions

ISO Guide 33

Reference materials -- Good 
practice in using reference 

materials

ISO Guide 31

Reference materials --
Contents of certificates, labels 

and accompanying 
documentation



How do we produce RMs?

✓ Selection of patients

✓ Feasibility studies for processing

✓ Purity

✓ Characterization with respect to the targeted properties

✓ Fitness-for-purpose

✓ Homogeneity study

✓ Short and long term stability study

✓ Assignment of values and their uncertainties



Processing

(Betsou F et al., 2018)

SPREC:          TIS      SRG               C          C               NBF                 D                        P

Type of 
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Warm  
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/ Temperature

Type of 
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Warm 
ischemia 

time

Cold 
ischemia 
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fixation

Fixation 
time

Container 
type/temperature



Purity



Characterization

Lung ADK 
CD56 20x

Lung ADK 
Chromogranin A 20x

Lung ADK 
CK5-6 20x

Lung ADK 
Napsin A 20x

Lung ADK 
p40 20x

Lung ADK 
p63 20x

Lung ADK 
Synaptophysin 20x

Lung ADK 
TTF1 20x



Fitness-for-purpose

Biospecimen
type

Quality 
stratification 

parameter

Quality stratification 
parameter category Measurand

Quality 
stratification 

threshold

Measurement 
method and 

reference

FFPE 

DNA integrity / 
compatibility 

with NGS, CGH

Deamination, integrity qPCR DCt DCt ≥1.55 Illumina FFPE 
QC kit

Cross linking PCR amplicon
size ≥200bp Multiplex PCR 

Structural integrity WGA score
DIN

≥3mg yield
>3

WGA
Microfluidic

electrophoresis
RNA integrity / 
compatibility 
with RNAseq

Structural integrity DV200 >30% Microfluidic
electrophoresis

ISBER BS WG, 2016



Homogeneity

✓ Homogeneity is the condition of 
being of uniform structure or 
composition with respect to one or 
more specified properties (required 
for RMs by ISO 17034)

✓ Includes both within- and between-
unit homogeneity

(PD Caie and DJ Harrison, 2016) (Kobel M et al., 2008)



Stability

✓ Stability of a biological material 
refers to its ability to retain its 
properties and performance over a 
specified time interval when stored 
under specified conditions 

✓ Process of combining results from
homogeneity
and stability assessment with the results
from the characterization studies to 
determine the assigned
values and their uncertainties

✓ Total uncertainty of the assigned value
• µCRM=k√(µCHAR

2+µBB
2+µLTS

2)

Value assignment



Microbiota samples and microbiome value assignment



The challenges 1/2

Grade Combined 

Score 

Description 

I 3–5 Low-grade (well-differentiated) tumours that do not appear to be growing 

quickly and are less likely to spread 

II 6–7 Intermediate-grade (moderately differentiated) tumours that have features 

between grade 1 and 3 

III 8–9 High-grade (poorly differentiated) tumours that tend to grow faster and are 

more likely to spread 
 

Bloom-Richardson Grade – Nottingham modification

Tubule formation – the percentage of the tumor that is made up of tubular structures
1 – The tumor is made up of more than 75% tubules
2 – The tumor is made up of 10%–75% tubules
3 – The tumor is made up of less than 10% tubules

Nuclear pleiomorphism – the degree of change in the size and shape of the tumor cells’ 
nuclei

1 – The nuclei are small and uniform in size and shape
2 – The nuclei are medium to large in size, but are mostly the same size and shape
3 – The nuclei are large and vary in size and shape

Mitotic count – the number of cells that are actively dividing
1 – The tumor cells are dividing at a slow rate
2 – The tumor cells are dividing at a moderate rate
3 – The tumor cells are dividing at a fast rate



The challenges 2/2

✓ Define acceptance criteria for homogeneity, stability, total uncertainty

✓ Establish traceability to SI

✓ Standardized pathology and clinical data

✓ Validate the analytical methods used

✓ High level of homogeneity and stability of both the matrix and the analytes

✓ Volumes ; surrogate materials
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