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Why pre-analytics?
ØPhysicians rely on accurate laboratory test results for diagnosis and 
guiding therapy: more than 70% of clinical decisions are based from 
information derived from laboratory results (MLO Med Lab Obs. 2014 

May;46(5):22, 24, 26)
Ø107 € of funding may be lost each year in clinical trials in the EU due 
to pre-analytical and analytical problems (Ann Transl Med. 2016 May;4(9):181)

Clin Biochem. 2016 Dec;49(18):1313-1314



What is pre-analytics?

Clin Chem. 2015 Jul;61(7):914-34

Pre-analytical	phase:	covers	all	steps	from	the	clinicians	requests	to	the	beginning	
of	the	analytical	examination,	included	nucleic	acid	or	protein		extractions



Why extractions into pre-analytics?
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Why pre-analytics?
ØStandardization of pre-analytical processes is key to guarantee 
reliability of analytical results
ØSame requirements for diagnostics and biobanks
ØIncreasing demand in the context of personalized medicine and 
companion diagnostics
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Why pre-analytics?
ØMedical research irreproducibility, which slows down the translation 
into medical practice

The Economist. 2013 Oct How Science goes wrong

Sources	of	variability	related	to	clinical	
research	irreproducibility

#Tissue	and	macromolecule	pre-analytical	
preservation	(pre- and	fixation	procedures)
#Selection and standardization of analytical
procedures (standardization of procedures,
controls, interpretation of results)
#Heterogeneity on	morphological	and	
molecular	level



AIMS	OF	PREANALYTICAL	CONDITIONS

Preservation	in	Archive	FFPE	Tissues	of

•	Structure	(morphological	diagnosis)

•	Proteins	(Immunohistochemistry	+Extraction)

•	Nucleic	Acids	(	ISH	+	Extraction	)



Preanalytical Conditions
Outside	the	pathology	lab Inside	the	pathology	lab
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Preanalytical Conditions

A-Warm	ischemia:	the	time	between	ligation	of	arteries	
and	removal of	tissues	(hypoxia	at	37°C)	depends	on:		
a)	Type	of	operation
b)	Modality	of	intervention
c)	Ability	of	the	surgeon
From	half	to	1	hour	for	stomach,	lung,	colon,	………..

Outside	the	pathology	lab Inside	the	pathology	lab



Pre-analytical	Conditions
Outside	the	pathology	lab Inside	the	pathology	lab

B-In the surgical theatre the use of specific techniques (heat
cutting, …) or simply the traction and distortion of tissues can
influence gene expression modification, protein coagulation or
their diffusion into extracellular spaces with consequences for
IHC results.
C-IHC reliability and RNA analysis can also be affected by
common pathological processes such as hemorrhagic diffusion
in tissues, necrosis, inflammation or apoptosis.



Pre-analytical	Conditions

Interval	from	the	surgical	table	to	the	pathology	lab
Alternatives	to	prevent	cold	ischemia:
a)	Tissues	left	fresh	transported	at	r.t.		or	in	wet	ice*	
b)	Tissues	immersed	in	formalin
c)	Transport	at	4°C	under	vacuum*
Avoid	to	air	dry	the	tissues

Outside	the	pathology	lab Inside	the	pathology	lab

*Accidentally	freezing	and	thawing	the	tissue	(e.g.,	by	using	cool	packs	in	a	wrong	manner)	can	lead	to	protein	degradation



Tissues	transport	under	vacuum
Structure,	RNA,	antigens	preserved	up	to	days

Bussolati-2014

Cell	Cultures

G.	Bussolati Graz	2014

From	B	P	Portier et	al	Modern	Pathology	2012
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# Inducible genes: warm ischemia and cold ischemia can differently
influence genes with increased or decreased expression, with
changes in mRNA expression but also at the protein level.
# On the other hand, many genes can be totally indifferent to
ischemia.



Preanalytical Conditions
Outside	the	pathology	lab Inside	the	pathology	lab
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Formalin	penetration	rate/equilibrium
RNA	and	protein	artifacts

# The formalin penetration rate does not correspond to fixation,
the formaldehyde-methylene glycol equilibrium shifts towards
formaldehyde raise the effective concentration of the active
molecule. CH2=O + H2O ⇄ OH-(CH2O)-H

# Molecules are modified by fixation in formalin with artifacts:
the formation of methylene bridges among different aminoacid
residues, RNA hydrolysis and nucleic acids mechanical rupture is
due to molecule stiffening from crosslinking.

# Alterations are quantitatively related to time of fixation.

# Due to the thickness of tissues, alterations are not uniform:
from over-fixation in the outer part, to hypoxia in the inner part of
the tissue at the same time, alterations are complex.



DNA:

An	R,	Jia Y,	Wan	B,	Zhang	Y,	Dong	P,	et	al.	(2014)	Non-Enzymatic	Depurination of	Nucleic	Acids:	Factors	and	Mechanisms.	PLoS
ONE	9(12):	e115950.	

THE BASICS OF IN SITU HYBRIDIZATION 4
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PROBE TYPE (GENOMIC PROBE VERSUS 
OLIGOPROBE VERSUS LNA PROBE)
In the 1990s and the first decade of the 2000s, most peo-
ple who did in situ hybridization made their own probes. 
This necessitated cloning the DNA or RNA (cDNA) 
sequence of interest, growing it in a plasmid so as to get 
many micrograms of the cloned DNA, purifying it, then 
labeling the DNA with a reporter nucleotide, and puri-
fying it again. It was very important to clone fragments 
that were at least 100 nucleotides in size. Indeed, techni-
cians typically tried to clone fragments of at least 1000 
nucleotides in size. The reason was that these large DNA 
or cDNA sequences were optimal for labeling probes 
with either one of the two standard methods: nick trans-
lation or random primers. Nick translation works much 
the same way the primer independent signal works with 
in situ PCR: DNase digestion creates small “nicks” via 
breakage of some phosphodiester bonds (also created by 
the high temperatures of embedding with formalin-fixed, 

paraffin-embedded tissues) that a DNA polymerase will 
“see” and “repair.” The DNA polymerase does the repair 
by using its own endonuclease activity to “cut away” one 
of the DNA strands at the nick, and then uses the remain-
ing single strand as a template to make the new DNA. 
Random primer labeling of a probe works in a process at 
least tangentially related to PCR. A large array of “prim-
ers,” each approximately 6 base pairs long, is added to 
denatured DNA. The sheer numbers of primers allows 
for some hybridization to the target, which then induces 
the polymerase to make double-stranded DNA using the 
target sequence as the template. With each process (ran-
dom primers and nick translation), you add a reporter 
nucleotide to the reagents (usually digoxigenin dUTP or 
biotin- dUTP), which then serves as the label in the newly 
synthesized probe. On average, about 1 labeled nucleo-
tide is included with every 20 nucleotides that are added 
to the growing DNA molecule.

Although I may be making this process sound like 
ancient history, nowadays it is unusual to clone the target 

Nucleus

Cytoplasm

miRNA

DNA

VARIABLE SIZED CAGES FOR DIFFERENT TARGETS IN THE SAME CELL

Figure 4-26 Graphic representation that variably sized cages may surround different RNA, DNA, and epitope targets in a given tissue. 
This figure represents the artist’s representation that one way to explain the marked differences in optimal pretreatment conditions for 
different targets in the same cell is to hypothesize that they are surrounded by variably sized “cages.” These “cages” would represent the 
different protein density that surrounds any DNA, RNA, or protein epitope in the living state after variable cross-linking with formalin.
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3 IN SITU MOLECULAR PATHOLOGY AND CO-EXPRESSION ANALYSES

For about 20 years I had saved paraffin ribbons of CIN 
1 lesions in Eppendorf tubes (yes, it’s true; pathologists 
tend to save materials for a long time!). The reason was 
so that I could see the effect of paraffin block storage on 
the integrity of the HPV DNA. I also had the original 
paraffin blocks. Thus, it was simple to obtain additional 
paraffin ribbons from these blocks for HPV DNA extrac-
tion. I prepared an additional hematoxylin and eosin 
stain after obtaining the paraffin ribbon to make sure that 
the CIN 1 lesion was still present. Recall that we would 
predict that the HPV DNA signal after DNA extraction 
should be greater for the paraffin ribbon cut in 2012 from 
these aged blocks compared to the ribbon obtained about 
20 years ago when the biopsy was first obtained. This, of 
course, assumes that the reduction of signal with in situ 
hybridization is due to the HPV degradation over time. 
I also got some paraffin ribbons of CIN 1 lesions from 
biopsies that were obtained within the past year, as the 
positive control. The HPV DNA was extracted from each 

lesion and analyzed in a blinded fashion with the hybrid 
capture method. Let’s review the two possibilities:

Hypothesis 1: The reduced HPV DNA signal with in 
situ hybridization over time is due to the degradation 
of the HPV DNA in the aged blocks.

Hypothesis 2: The reduced HPV DNA signal with in situ 
hybridization is not due to the degradation of the HPV 
DNA in the aged blocks, but rather due to degradation 
of the protein “cage” surrounding the HPV DNA.

The data are presented in Table 3-6. It is dramatic. 
There is a marked degeneration of HPV DNA over time 
in the aged formalin-fixed, paraffin-embedded tissues. 
Again, the degradation is such that most of the HPV 
DNA has been degraded from its original 8000 base pairs 
size to <250 base pairs in size. However, two observations 
suggest that hypothesis #2 above is the explanation for the 
concomitant reduction in the in situ hybridization signal:

One: The amount of HPV degradation is the same for 
the paraffin ribbons cut about 20 years ago as com-
pared to the paraffin ribbons from the same block pre-
pared just before the extraction. This despite the data 
that show that the HPV in situ hybridization signal is 
much stronger for the latter.
Two: Despite the marked degradation of the HPV 
DNA as measured by hybrid capture, there are still 
aged blocks in which we can generate a good HPV in 
situ hybridization signal, albeit nowhere as consistently 
as with CIN 1 lesions obtained in 2011 or 2012.

Let’s now move to a series of experiments to further 
test hypothesis #2.

1,000 bp

1. Degradation of DNA and RNA molecules 2. Degradation of the three-dimensional protein/protein cross-link skeleton

2012

2002

A) Increased pore size

B) Increased “breathability” of macromolecules

C) Decreased ionic and hydrogen bond potential

COMBINED EFFECT–DECREASED SIGNAL

Figure 3-25 Theoretical construct to explain the reduction of the HPV in situ hybridization signal over time in aged blocks. This graph 
attempts to explain the data presented in Tables 3-1 through 3-9 in this chapter by stressing that it is the degradation of the three-
dimensional protein cross-linked cage that is the key event in the reduced signal over time.

Table 3-6 Hybrid capture analysis

Age of block Signal*  
(mean)

SE p value

10–21 yrs old  
(ribbons >10 yrs old)

190.5 108.1

10–21 yrs old  
(ribbons made in 2012)

211.5 122.4 No  
difference

1–2 yrs old 13,341.0 436.1 <0.001

*Values are RLU (Digene test) n = 4 for each group

2.Depurination	of	DNA	by	protonation:
Gerard	J.	Nuovo,	In	Situ	Molecular Pathology and	Co-Expression Analyses 2013

1.Mechanical	rupture:

FORMALIN	ARTIFACTS	- 1



FORMALIN	ARTIFACTS	- 2

-Addition	of	formaldehyde	molecules	to	proteins
-Methylene	bridge	formation	between	proteins
-Cross	binding	between	lysine	and	methylene

Sameh Magdeldin and	Tadashi	Yamamoto	Proteomics	2012,	12,	1045–1058

Addition	of	methylol groups	(CH2-OH)	during	formalin	fixation		to	bases	makes	RNA	
resistant	to	RT.	All	the	4	bases	show	this	type	of	alteration	but	to	a	different	level	
(40%	A	÷ 4%	U).	 Reverse	transcription	efficiency	is	sequence	related.
>>>	RNA	Demodification (20	min	in	TE	buffer	at	70°C)	

PROTEINS:

RNA:

E.	Nardon,	M.	Donada,	S.	Bonin,	I.	Dotti,	and	G.	Stanta.	“Higher	random	oligos concentration	improves	reverse	transcription	yield	of	cDNA	from	bioptic tissues	and	
quantitative	RT-PCR	reliability”.	Exp Mol Pathol 87:146–151;2009	



QUALITY	AND	QUANTITY	OF	DEGRADED	RNA
RNA
#Formalin: Biopsy		<		120	– 200		bases

Autopsy	<	70	bases

#Bouin solution Biopsy			<	70	bases

#Alcoholic	fix.: Biopsy		<		about	600	bases

DNA
#Formalin: Biopsy		<		200-400	bases

Autopsy	<	150	bases
Bonin	S.,	Petrera F.,	Stanta G.	PCR	and	RT-PCR	Analysis	In	Archival	Postmortem	Tissues.	In	Fuchs	J,	Podda M.Encyclopedia Of	Diagnostic	Genomics	And	Proteomics.	M.	Dekker,	New	York:	985-
988;	2005	"
G.	Stanta and	C.	Schneider,	RNA	extracted	from	paraffin-embedded	human	tissues	is	amenable	to	analysis	by	PCR	amplification.	Biotechniques,	11:304-308,1991."

RNA degradation in FFPE is a cumulative
effect:
-RNAses activity in pre- and after-
fixation time
-hypoxia in the preanalysis time
-fixation with mechanical rupture due to
molecule stiffening from crosslinking
-alkaline pH procedures
-high temperatures: RNA is thermo-
dynamically less stable than DNA
because the 2'-OH group on the ribose
ring promotes the hydrolytic reaction

I.Dotti, S.Bonin, G. Basili, E. Nardon, A. Balani, S. Siracusano, F. Zanconati, S. Palmisano, N. De Manzini and G. Stanta. “Effects of formalin, methacarn and FineFIX fixatives 
on RNA preservation”. Diagn Mol Pathol 19:112-122; 2010 
S Bonin, F Petrera, G Stanta, “PCR and RT-PCR Analysis in Archivial Postmortem Tissues” in “Encyclopedia of Medical Genomics and Proteomics” Marcel Dekker, New York: 
985-988; 2005
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Preanalytical Conditions
Outside	the	pathology	lab Inside	the	pathology	lab

THE BIOCHEMICAL BASIS OF IN SITU HYBRIDIZATION AND IMMUNOHISTOCHEMISTRY 3
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The cells in formalin-fixed, paraffin-embedded tissues 
have two gatekeepers to the entry of reagents in and out 
of the cell:

1. Pore size.
2. A complex three-dimensional cage of ionic and 

hydrogen-bonding potential. To be complete, we 
should also add hydrophobic and hydrophilic poten-
tial to the forces of this three-dimensional cross-
linked protein cage that can affect the movement and 
retention of the reagents we use when we do in situ 
hybridization or immunohistochemistry.

This is the key point of the three-dimensional mac-
romolecule cross-linked network: the movement of the 
molecules we use with in situ hybridization (probes, anti-
bodies such as antidigoxigenin conjugate, proteins such 

as streptavidin conjugate, reporter enzymes) will all, by 
definition, be strongly influenced by the specifics of the 
pore size and how “active” the R chains of amino acids 
are in terms of their ionic or hydrogen potential.

Although we cannot actually look inside the cell dur-
ing in situ hybridization or immunohistochemistry and 
see which of these forces are predominating in any given 
experiment, we can do some simple experiments that 
can give us some important insight into these different 
biochemical-related aspects of in situ hybridization. It is 
my contention that a solid understanding and awareness 
of these key biochemical points will allow you to achieve 
success routinely with in situ hybridization or immuno-
histochemistry and, as a corollary, know how to adjust 
the experimental conditions when in situ hybridiza-
tion or immunohistochemistry does not work optimally. 

Many cross-links
Small pore size

AA=Amino acids

Relative pore size

Few cross-links
Large pore size

Relative pore size

AA=Amino acids

A

B

Figure 3-5 Biochemical consequences of formalin fixation of cells relevant to in situ hybridization and immunohistochemistry: pore 
size. The concept of pore size is important in the living cell. For example, the protein albumin plays a key role in maintaining the blood 
volume because it is too large to pass through the pore sizes of the cells (called podocytes) that are the gatekeepers of molecular 
passage into the urine via the glomeruli. However, in a disease called the nephrotic syndrome, the pore size increases due to structural 
damage to the podocyte’s “foot processes,” and albumin pours out and is lost in the urine. Pore size, thus, is also important in the cells of 
formalin-fixed, paraffin-embedded tissues. This graphic representation suggests that pore size around targets may decrease in size with 
prolonged formalin fixation, due to the greater number of cross-linked molecules per unit volume around the target of interest.

#Standard buffered formalin solution with checked pH,
because it can be oxidized to formic acid.

#Tissue specimens thickness should be to a maximum
of 5 mm with fixation time between 12h and 24h
(maximum 72 h, over week-end).

#For larger specimens slow penetration of formalin can
result in a non-homogeneous fixation process.

#Fixation for more than 24 h can lead to increased
crosslinking phenomena with lower molecular
accessibility (Wolff, C et al, 2011, PloS One Journal, 6, e16353).

#The buffered formalin solution to tissue ratio should
be from minimum of 4:1 to 10:1.

G.	StantaCEN	recommendations	for	DNA,	RNA,	proteins	extraction	from	tissues	and	blood	- https://www.cen.eu/Pages/default.aspx



v Controlled fixation time

v Cold fixation (longer fixation at low T)

Bussolati	G	et	al.	PLOS	ONE	2011

# Protein and RNA degradation would be inhibited by
maintaining low temperature throughout the fixation
process. Chafin D	et	al	PLOS	OONE	2013

G.	Stanta

IS	IT	POSSIBLE	TO	IMPROVE	FORMALIN	FIXATION?



Preanalytical Conditions
Outside	the	pathology	lab Inside	the	pathology	lab

# The inner poorly fixed hypoxic areas can also be
affected by inclusion procedures:

-alcohol treatment coagulates the proteins
-inclusion temperatures can affect more
sensitive antigens and RNA

# During processing, the tissue sample is dehydrated
and water is replaced with paraffin wax. It is essential
to replace water completely, since residual water leads
to tissue degradation during storage.

G.	Stanta



Preanalytical Conditions
Outside	the	pathology	lab Inside	the	pathology	lab

#Storage time may influence the retrieval of antigens
and quality of RNA (Balgley, B. (2009) Journal of Proteome Research, 8,
917–925)

#While histology is not affected by storage, protein and
RNA degradation may increase with increasing storage
time, especially for long time
(Wolff, C.. (2011) PloS One Journal, 6, e16353.)

#Storage conditions, such as humidity and
temperature, can have an impact on protein and RNA
amounts and quality
(Thompson, S (2013). Proteomics - Clinical Applications, 7, 241–51)

G.	Stanta



Preanalytical Conditions
Outside	the	pathology	lab Inside	the	pathology	lab

G.	Stanta

RNA is always degraded in FFPE tissues and needs specific
technical capabilities for extraction and degradation
standardization.

There are genes whose expression is induced by warm and
cold ischemia and others that are not.

There are also technical artefacts for differences in
detected expression also not related to RNA degradation,
like different sequences for RT.

CEN (the European Committee for Standardization) has
developed preanalytic technical specifications on proteins,
DNA and RNA in tissues to ISO 15189 which were published
in 2015.



Pre-analytical	Conditions	in	IHC
Outside	the	pathology	lab Inside	the	pathology	lab

Proteins during the preanalytical phase may be categorized
into three groups:

(1) predictable stable;
(2) predictable unstable;
(3) unpredictable.

All these possible alterations, together with methods and
interpretation pitfalls, make specific external and internal
quality assessment and audit procedures mandatory for
IHC and any protein analysis.

CEN (the European Committee for Standardization) has
developed preanalytic technical specifications on proteins,
DNA and RNA in tissues to ISO 15189 which were published
in 2015.



G.	Stanta

Clinical	research	
irreproducibility

Biological	
complexity

Technological	
complexity

SOURCES	OF	VARIABILITY	
#Tissue	and	macromolecule	
pre-analytical	preservation

#Selection	and	
standardization	of	analytical	
procedures

#Heterogeneity at	the	
clinical,	morphological	or	
molecular	level

BIOLOGICAL	COMPLEXITY
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“Reverse	transcription	yield,	indeed,	can	vary	up	to	100-fold	depending	on	priming	
strategy,	on	the	used	enzyme,	on	the	starting	quantity	of	target	RNA	and	even	on	
the	type	of	sequence	that	is	going	to	be	detected.”
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SOURCES	OF	VARIABILITY	
#Selection	and	
standardization	of	analytical	
procedures
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Why pre-analytics?
Why in FFPE?

Review Articles

A Review of Preanalytical Factors Affecting Molecular,
Protein, and Morphological Analysis of Formalin-Fixed,

Paraffin-Embedded (FFPE) Tissue

How Well Do You Know Your FFPE Specimen?

B. Paige Bass, PhD; Kelly B. Engel, PhD; Sarah R. Greytak, PhD; Helen M. Moore, PhD

! Context.—Formalin fixation and paraffin embedding is a
timeless, cost-efficient, and widely adopted method of
preserving human tissue biospecimens that has resulted in
a substantial reservoir of formalin-fixed, paraffin-embed-
ded blocks that represent both the pathology and
preanalytical handling of the biospecimen. This reservoir
of specimens is increasingly being used for DNA, RNA, and
proteomic analyses.

Objective.—To evaluate the impact of preanalytical
factors associated with the formalin fixation and paraffin
embedding process on downstream morphological and
molecular endpoints.

Data Sources.—We surveyed the existing literature
using the National Cancer Institute’s Biospecimen Re-
search Database for published reports investigating the

potential influence of preanalytical factors associated with
the formalin fixation and paraffin embedding process on
DNA, RNA, protein, and morphological endpoints.

Conclusions.—Based on the literature evidence, the
molecular, proteomic, and morphological endpoints can
be altered in formalin-fixed, paraffin-embedded specimens
by suboptimal processing conditions. While the direction
and magnitude of effects associated with a given preana-
lytical factor were dependent on the analyte (DNA, RNA,
protein, and morphology) and analytical platform, accept-
able conditions are highlighted, and a summary of
conditions that could preclude analysis is provided.

(Arch Pathol Lab Med. 2014;138:1520–1530; doi:
10.5858/arpa.2013-0691-RA)

Formalin fixation and paraffin embedding are part of a
globally applied method of tissue preservation; howev-

er, they also represent a multistage process that is far from
standardized. A recent review article1 published by our office
identified 15 preanalytical factors associated with formalin
fixation and paraffin embedding tissue processing that have
documented effects on immunohistochemistry (IHC) effi-
cacy and many more that were unaddressed or under-
addressed in the scientific literature. While technological
advancements afford the molecular analysis of formalin-
fixed, paraffin-embedded (FFPE) biospecimens, efforts have
achieved varying levels of success, which may be a result of
differences in FFPE processing regimens or extraction

techniques. In the present review, we summarize reported
effects of FFPE processing factors on molecular and
morphological endpoints, explore differences between
analytes, and underscore evidence-based and analyte-
specific recommendations for specific preanalytical factors
when possible. It is our aim that this review will serve as a
resource both for the evaluation of archival FFPE specimens
and as a guideline for the collection of new FFPE specimens.
Although additional sources of preanalytical variability,
including extraction methods, antigen retrieval techniques,

Also see p. 1426.

and patient-related factors, may be capable of influencing
analytical endpoints, the scope of the present review was
limited to evidence available for FFPE fixation and
processing factors.

MATERIALS AND METHODS

Potential sources of preanalytical variability associated with the
procurement, fixation, processing, and storage of human FFPE
tissue biospecimens were identified based on the experience of the
authors, data contributed to the Biospecimen Research Network
(http://biospecimens.cancer.gov/researchnetwork), and literature
evidence and are summarized in Table 1. Targeted surveys were
conducted for each preanalytical factor. Relevant peer-reviewed,
primary research articles that used human FFPE tissue biospeci-
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• Tissue type (organ)
• Diseased/normal
• Sample type (biopsy/surgery)
• Peri-operative effects
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• Processing
• Fixation
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• Morphology
• Antigenicity
• Mol.structure
• Biomolecules

– DNA
– Protein
– Protein mod.
– RNA
– Metabolites

• Interactomes

Sample variables Readout
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SPIDIA➝ 9	CEN/TS- European	Technical	
Specification

Molecular	in-vitro	diagnostic	examinations	- Specifications	for	pre-
examination	processes	for:	
o blood: cellular	RNA	–CEN/TS	1865-1
o blood: genomic	DNA-CEN/TS	1865-2
o blood:	cell	free	circulating	DNA	-CEN/TS	1865-3
o FFPE	tissue: RNA	- CEN/TS	16827-1
o FFPE	tissue:	Proteins- CEN/TS	16827-2
o FFPE	tissue:	DNA- CEN/TS	16827-3
o snap	frozen	tissue: RNA	CEN/TS	16826-1
o snap	frozen	tissue:	Proteins	CEN/TS	16826-1
o metabolomics in	urine,	serum	and	plasma	CEN/TS	16945



CEN/TS- European Technical 
Specification for FFPE tissues



CEN/TS- European Technical 
Specification for FFPE tissues



CEN/TS- European Technical 
Specification

Target groups
ü In-vitro diagnostic laboratories
ü In-vitro diagnostics developers and manufacturers
ü Institutions and commercial organizations performing biomedical

and clinical research
ü Biobanks
ü Regulation authorities
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CEN/TS- European Technical 
Specification

Target groups
ü In-vitro diagnostic laboratories
ü In-vitro diagnostics developers and manufacturers
ü Institutions and commercial organizations performing biomedical

and clinical research
ü Biobanks
ü Regulation authorities

BBMRI-ERIC Self assessment Survey
BBMRI-ERIC	website



Representatives	of	the	BBMRI-ERIC	Quality	Expert	
Working	Groups	from	18	different	countries	

CEN Technical Specifications

15.04.2016

Reference CEN/TS 16827-3:2015
European Committee for Standardization

Molecular in-vitro diagnostic examinations — Specifications for pre-examination 
processes for FFPE tissue — DNA
Molekularanalytische in-vitro diagnostische Verfahren — Spezifikationen für 
pränalytische Prozesse für FFPE Gewebe — DNA
Élément introductif — Élément central — Élément complémentaire

European	Committee	
for	Standardization

BBMRI-ERIC	Work	Programme 2016
Quality Work	Stream 2.1	CEN/TC	140	/	ISO	212	Quality of	the	

sample	

Image	made	available by	Giorgio	Stanta



BBMRI-ERIC Self assessment Survey

Registration

Compliance	
Assessment

06/06/17, 11:25Self-Assessment Survey
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Self-Assessment Survey

*Please type in your e-mail address*Please type in your e-mail address

*Please type in your e-mail address

Please please provide us with some information by answering the following questions:Please please provide us with some information by answering the following questions:

Is your organisation located in a BBMRI-ERIC Member/Observer state? See http://www.bbmri-eric.eu/national-nodes/

Yes No

Are you in contact with the coordinating office from the National Node in your country? See http://www.bbmri-eric.eu/national-nodes/

Yes No

Have you purchased the required CEN Technical Specifications as a basis for your sample handling procedure? See http://www.bbmri-eric.eu/services/standardisation/

Yes No

Please select the required BBMRI-ERIC Self-Assessment Surveys from the list below:Please select the required BBMRI-ERIC Self-Assessment Surveys from the list below:

Specifications for Pre-examination processes for snap frozen tissue – Part 1: Isolated RNA; CEN/TS 16826-1:2015Specifications for Pre-examination processes for snap frozen tissue – Part 1: Isolated RNA; CEN/TS 16826-1:2015

Specifications for Pre-examination processes for snap frozen tissue – Part 2: Isolated proteins; CEN/TS 16826-2:2015Specifications for Pre-examination processes for snap frozen tissue – Part 2: Isolated proteins; CEN/TS 16826-2:2015

Specifications for Pre-examination processes for FFPE tissue – Part 1: Isolated RNA; CEN/TS 16827-1:2015Specifications for Pre-examination processes for FFPE tissue – Part 1: Isolated RNA; CEN/TS 16827-1:2015

Specifications for Pre-examination processes for FFPE tissue – Part 2: Isolated proteins; CEN/TS 16827-2:2015Specifications for Pre-examination processes for FFPE tissue – Part 2: Isolated proteins; CEN/TS 16827-2:2015

Specifications for Pre-examination processes for FFPE tissue – Part 3: Isolated DNA; CEN/TS 16827-3:2015Specifications for Pre-examination processes for FFPE tissue – Part 3: Isolated DNA; CEN/TS 16827-3:2015

Model	1:	
Biobank internal

use

Model	2:	
Biobank

submits report	
to	BBRI-ERIC

BBMRI-ERIC	
grading-

biobank	and	
samples	signed	
as	compliant	to	
the	specific	
CEN/TS
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SPIDIA for personalised medicine: Standardisation and improvement of 
generic pre-analytical tools and procedures for in-vitro diagnostics

ü 48-month	project
ü key experts of	19	stakeholder	organisations
ü Aims:	pre-analytical procedures,	European and	international

standardisation organisations’	processes (CEN	and	ISO),	external quality
assurance,	quality management,	ethics and	regulatory demands

ü www.spidia.eu



CEN

• RNA	- CEN/TS	
16827-1

• Proteins- CEN/TS	
16827-2

• DNA- CEN/TS	
16827-3

ISO/TC	212

• ISO/DIS	20166-1,	
-2,-3:	Molecular
in	vitro	
diagnostic
examinations:	
Specifications for	
pre-examination
processes for	
FFPE	tissues (1-
RNA,	2-protein,	
3-DNA)



CEN

• RNA	CEN/TS	
16826-1

• Proteins	CEN/TS	
16826-1

ISO/TC	212

• ISO/DIS	20184-1,	
-2,:	Molecular in	
vitro	diagnostic
examinations:	
Specifications for	
pre-examination
processes for	
frozen tissues (1-
RNA,	2-protein)



CEN

• cellular	RNA	–
CEN/TS	1865-1

• genomic	DNA-
CEN/TS	1865-2

• cell	free	
circulating	DNA	-
CEN/TS	1865-3

ISO/TC	212

• ISO/DIS	20184-1,	
-2,:	Molecular in	
vitro	diagnostic
examinations:	
Specifications for	
pre-examination
processes for	
venous whole
blood(1-RNA,	2-
gDNA,	3-cfDNA	
from	plasma)



CEN Technical Specifications
for Pre-examination Processes
Development	of 12	new CEN/TS	and 2	ISO	standards &	
Raising awareness for and implementation of standards

4	Venous whole blood circul.	tumor cells — RNA,	DNA,	protein &	staining
procedures
1	Venous whole blood exosomes — cfc RNA
1	Frozen tissue — DNA
1	Urine/other body fluids - cfcDNA
3	fine needle aspirates – RNA,	DNA,	protein
1	Saliva &	stool microbiomes– DNA
1	Saliva — DNA

1	FFPE	tissue – in-situ	staining
1	Metabolomics – urine,	plasma,	serum

CEN/TS

ISO



13	new	External Quality Assurance	Schemes corresponding to	the	pre-
analytical standards portfolio	
ü Venous Whole	Blood:	Genomic DNA	and	cellular RNA,	viable PBMC,	

Cell	Free	Circulating DNA(ccfDNA),	Cell	Free	Circulating RNA	(ccfRNA),	

Circulating Tumour Cells (CTCs)	

ü FFPE	tissue :	DNA,	RNA,	protein

ü Frozen tissue:	Genomic DNA,	RNA,	protein

ü Saliva:	DNA

ü Stool:	DNA	


