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 Why? 

 Which? 

• Where to get? 

• For whom? 

• What they are about? 

• Are you conform?

CEN Technical Specifications & ISO Standards
for  molecular in vitro diagnostic examinations 
– Specifications for pre-examination processes

CEN/TS & ISO Standards



20.08.2018
3

Cornelia Stumptner, BBMRI.at, Med Uni Graz

CEN Tech Spec 
(published)

~€ 45 – 70

=> Available at National Standardization Bodies

ISO Standards 
(under devel.)

ISO/DIS 20166-1 FFPE - RNA 
ISO/DIS 20166-2 FFPE - Prot. 
ISO/DIS 20166-3 FFPE - DNA 
ISO/DIS 20184-1 Frozen - RNA
ISO/DIS 20184-2 Frozen - Prot.
ISO/DIS 20186-1   Blood - RNA
ISO/DIS 20186-2   Blood - DNA
ISO/DIS 20186-3   Blood – ccfDNA
ISO/AWI 23118 Metabolomics

FFPE tissue – RNA                  CEN/TS 16827-1:2015
FFPE tissue – Proteins CEN/TS 16827-2:2015
FFPE tissue – DNA CEN/TS 16827-3:2015
Frozen tissue – RNA CEN/TS 16827-3:2015
Frozen tissue – Proteins CEN/TS 16827-3:2015
Blood – cellular RNA CEN/TS 16835-1:2015
Blood – genomic DNA CEN/TS 16835-2:2015
Blood – circul. cell free DNA CEN/TS 16835-3:2015
Metabolomics in CEN/TS 16835-3:2015
urine, serum & plasma 

Sample type - Analyte

CEN/TS & ISO Standards

https://shop.austrian-standards.at/search/FastSearch.action?boxSearch=&searchHint=&maxHits=10&refineSearch=true&q=H4sIAAAAAAAAADWMzQ7BQBSFb9s0FSKWxDOIpA8g3aBYWRHLYUYz6R93pu3VhSez82Kmg7u63zn5jsKYcE23ZgQBF1dWZRrsKVwRLk3huAq3hBvCnSEPnFDhkXBvYOaBywUE8fuVaZmAKwrwDyyTHNy2hWEURXVH89B8pO7whH6z-EqDn5QKqa3Ys6LUD-uO_64JClbLhOkSu5UmAN8WpPBE3WTQTGHCy7Socs70jJeXKheFNngWSEQfwZ48bOMAAAA&searchTerm=preexamination+processes&fieldPreference=doknumdat,documentnumber&boxSearch=Suchen&sortFieldIdx=0&_sourcePage=3XW4a6s3g8nsj85G4guc_mYin6xLQ9GNkqAMpUrMjV5EtZE3aX1dd2Q97ezJONTQ_0pwd37OAUaHrOcmDznbEQ%3D%3D&__fp=PIgczod46wQquukxuxbZ4z-tW4s_668pP7Wb6NhXV
https://shop.austrian-standards.at/search/FastSearch.action?boxSearch=&searchHint=&maxHits=10&refineSearch=true&q=H4sIAAAAAAAAADWMzQ7BQBSFb9s0FSKWxDOIpA8g3aBYWRHLYUYz6R93pu3VhSez82Kmg7u63zn5jsKYcE23ZgQBF1dWZRrsKVwRLk3huAq3hBvCnSEPnFDhkXBvYOaBywUE8fuVaZmAKwrwDyyTHNy2hWEURXVH89B8pO7whH6z-EqDn5QKqa3Ys6LUD-uO_64JClbLhOkSu5UmAN8WpPBE3WTQTGHCy7Socs70jJeXKheFNngWSEQfwZ48bOMAAAA&searchTerm=preexamination+processes&fieldPreference=doknumdat,documentnumber&boxSearch=Suchen&sortFieldIdx=0&_sourcePage=3XW4a6s3g8nsj85G4guc_mYin6xLQ9GNkqAMpUrMjV5EtZE3aX1dd2Q97ezJONTQ_0pwd37OAUaHrOcmDznbEQ%3D%3D&__fp=PIgczod46wQquukxuxbZ4z-tW4s_668pP7Wb6NhXV
https://shop.austrian-standards.at/action/de/public/details/578508/ISO_20166-1_2016_06_28
https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT:41042&cs=19C0C70117B9397A5682AE66B59C71DB2
https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT:41046&cs=1FD7275F5AE4E23C9D30AF3C7F4824F6E
https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT:41044&cs=118071B8B9C4BA81C9C3680A98DEC61D8
https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT:41044&cs=118071B8B9C4BA81C9C3680A98DEC61D8
https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT:41044&cs=118071B8B9C4BA81C9C3680A98DEC61D8
https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT:41041&cs=16949C32170E3A2DAED61F77878E79242
https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT:41045&cs=1D5C70365441B6BD55CF7944531F97D27
https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT:41040&cs=171988FF551BF281CD5E65F5D59C82961
https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT:41040&cs=171988FF551BF281CD5E65F5D59C82961
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Scope https://www.iso.org/obp/ui/#iso:std:69802:en

https://www.iso.org/obp/ui/#iso:std:69802:en
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Scope

(Source: ISO, 2018 https://www.iso.org/obp/ui/#iso:std:69802:en)

… recommends the handling, documentation, storage
and processing of formalin-fixed and paraffin-
embedded (FFPE) tissue specimens intended for RNA
examination during the pre-examination phase before
a molecular assay is performed.

Target groups
 In-vitro diagnostic laboratories
 In-vitro diagnostics developers & manufacturers
 Research institutions /commercial organizations
 Biobanks
 Regulation authorities

… accredited: ISO 15198 Med. Lab., ISO 20387 Biobanking, …



FFPE tissue – Part 1: RNA
FFPE tissue – Part 2: Proteins
FFPE tissue – Part 3: DNA
Frozen tissue – Part 1: RNA
Frozen tissue – Part 2: Proteins
Blood – cellular RNA
Blood – genomic DNA
Blood – circul. cell free DNA 
Metabolomics in 
urine, serum & plasma 

Cornelia Stumptner, BBMRI.at, Med Uni Graz

Analyte → DNA      RNA     Protein

FFPE 
Tissue

Frozen
Tissue 

Whole
Blood

↑
Sample 
Type

CEN/TS & ISO Standard Family

Sample type - Analyte
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Structure

FFPE Tissue - RNA

Outside the laboratory
Collection of biospecimen
Transport requirements

Inside the laboratory
Primary tissue sample receipt
Fixation of the specimen
Evaluation of the pathology 
Processing and paraffin embedding

Storage requirements (paraffin blocks & sections)

Isolation of total RNA 
General information (FFPE)

Quantity and quality assessment of RNA

Storage of isolated RNA

Analyte → DNA      RNA     Protein

FFPE 
Tissue

Frozen
Tissue 

Whole
Blood

↑
Sample 
Type

=> They cover the whole preanalytical phase
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Structure/Content

FFPE Tissue - RNA

Outside the laboratory
Collection of primary tissue
Transport requirements

Inside the laboratory
Primary tissue sample receipt
Fixation of the specimen
Evaluation of the pathology 
Processing and paraffin embedding

Storage requirements (paraffin blocks & sections)

Isolation of total RNA 
General information (FFPE)

Quantity and quality assessment of RNA

Storage of isolated RNA

Frozen Tissue - RNA

Outside the laboratory
Collection of tissue
Transport requirements

Inside the laboratory
Primary tissue sample receipt

Evaluation of the pathology 
Cryo storage (stabilization)

Storage requirements (cryo)

Isolation of total RNA 
General information (cryo)

Quantity and quality assessment of RNA

Storage of isolated RNA

Cornelia Stumptner, BBMRI.at, Med Uni Graz
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Content

Examples of pre-analytical variables -- FFPE tissue - RNA

Outside the laboratory
Collection: Donor (healthy/diseased, medication, phys. activ.,  …) 

Specimen (tissue/organ, surgery/biopsy, warm/cold ischemia, …)
Transport (container, labeling, temp., duration, ….)
Inside the laboratory
Receipt (loss of sample, mixing up, …)
Fixation (formalin formula, pH/conc., duration, temp., volume, tissue size, …)
Evaluation (selection of sample, …)
Processing & embedding (method/protocol, paraffin …)
Storage (duration, humidity, temp., retrieval, ..)
Isolation of total RNA 
General (method/protocol incl. RNase, protease, intermediate storage … )
Quantity and quality assessment of RNA (method)
Storage of isolated RNA (duration, temp., freeze/thaw cycles, …) 
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Content

Examples of pre-analytical variables -- FFPE tissue - RNA

Outside the laboratory
Collection: Donor (healthy/diseased, medication, phys. activ.,  …) 

Specimen (tissue/organ, surgery/biopsy,ischemia, …)
Transport (container, labeling, temp., duration, ….)
Inside the laboratory
Receipt (loss of sample, mixing up, …)
Fixation (formalin formula, pH/conc., duration, temp., volume, tissue size, …)
Evaluation (selection of sample, …)
Processing & embedding (method/protocol, paraffin. …)
Storage (duration, humidity, temp., retrieval, ..)
Isolation of total RNA 
General (method/protocol incl. RNase, protease, intermediate storage … )
Quantity and quality assessment of RNA (method)
Storage of isolated RNA (duration, temp., freeze/thaw cycles, .) 

"shall" indicates a requirement;
"should" indicates a recommendation;
"may" indicates a permission;
"can" indicates a possibility or a capability

Documentation!



BBMRI Self-Assessment Survey
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http://www.bbmri-eric.eu/services/self-assessment-survey/

Self Assessment

 Perform self-assessment

 Option 1: Internal use

 Option 2: Submit to BBMRI-ERIC for uptake of
collection in BBMRI-ERIC Directory

1. Apply for Access

 BBMRI-ERIC website

 Request form

 Fulfill preconditions

 Email to BBMRI-ERIC (A. Wutte), contacts you
& National Node

 Login (for a collection)
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HandsOn

BBMRI Self Assessment Survey

• Snap frozen tissue – Isolated RNA

• Snap frozen tissue – Isolated protein

• FFPE tissue – Isolated RNA

• FFPE tissue – Isolated DNA

• Venous whole blood – Isolated genomic DNA 

Select one of the following:
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Cornelia Stumptner
Medizinische Universität Graz
BBMRI.at Project Manager

8010 Graz
Austria

THANK YOU!

BBMRI.at
Neue Stiftingtalstraße 2/B/6
A-8010 Graz
Austria
www.bbmri.at

Put your logo here



CENTechnical Specifications

for Pre-examination Processes
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shall OUTSIDE THE LABORATORY

shall Primary tissue collection 
shall Information about sample donor y/n Information/details documented

should yes (e.g. code)

no

should yes (e.g. healthy, disease type, concomitant  disease)

no

should yes (e.g. anaesthetics, medications, surgical or 

diagnostic procedures)

no

Start of warm ischemia  
should yes

no

should yes

no

shall

Start of cold ischemia
shall yes

no

shall yes

no

shall yes (e.g. diseased, unaffected; organ, location or 

reference to marking applied by surgeon, 

radiologist or pathologist)

no

If fixation started outside the biobank
shall yes (i.e. Fixative type, stability/shelf life, date/time of 

start, … )

no

- Time of removal of tissue from the body documented?

Tissue type and condition documented? 

Type and start of fixation documented?

Information on primary tissue sample

Molecular in vitro diagnostic examinations - 

Specifications for pre-examination processes for FFPE tissue -

Donor/patient ID documented? 

Health status of donor/patient documented? 

Medical treatment prior to tissue collection documented? 

- Date of vessel ligation/arterial  clamping time 

documented?

- Time of vessel ligation/arterial  clamping time 

documented?

- Date of removal of tissue from the body documented?

"shall" indicates a requirement;
"should" indicates a recommendation;
"may" indicates a permission;
"can" indicates a possibility or a capability
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shall OUTSIDE THE LABORATORY

shall Primary tissue collection 
shall Information about sample donor y/n Information/details documented

should yes (e.g. code)

no

should yes (e.g. healthy, disease type, concomitant  disease)

no

should yes (e.g. anaesthetics, medications, surgical or 

diagnostic procedures)

no

Start of warm ischemia  
should yes

no

should yes

no

shall

Start of cold ischemia
shall yes

no

shall yes

no

shall yes (e.g. diseased, unaffected; organ, location or 

reference to marking applied by surgeon, 

radiologist or pathologist)

no

If fixation started outside the biobank
shall yes (i.e. Fixative type, stability/shelf life, date/time of 

start, … )

no

- Time of removal of tissue from the body documented?

Tissue type and condition documented? 

Type and start of fixation documented?

Information on primary tissue sample

Molecular in vitro diagnostic examinations - 

Specifications for pre-examination processes for FFPE tissue -

Donor/patient ID documented? 

Health status of donor/patient documented? 

Medical treatment prior to tissue collection documented? 

- Date of vessel ligation/arterial  clamping time 

documented?

- Time of vessel ligation/arterial  clamping time 

documented?

- Date of removal of tissue from the body documented?

"shall" indicates a requirement;
"should" indicates a recommendation;
"may" indicates a permission;
"can" indicates a possibility or a capability

Documentation, 
documentation, 
documentation!
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 Why? Need 

 Which? Types

• Where to get? Source

• For whom? Scope

• What they are about? Structure & Content

• Are you conform? Self-Assessment

CEN Technical Specifications & ISO Standards
for  molecular in vitro diagnostic examinations 
– Specifications for pre-examination processes

CEN/TS & ISO Standards
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shall OUTSIDE THE LABORATORY y/n Information/details documented S = Surgery
shall Primary tissue collection S
shall Information about sample donor S
shall S
shall S
shall Transport  Requirements S
shall INSIDE THE LABORATORY P B = Biobank
shall Primary tissue sample receipt at the laboratory P B P = Patho
shall Formalin fixation P B
shall Evaluation of the pathology and selection of sample P B
shall Processing and paraffin embedding P B
shall Storage P B
shall Isolation of total RNA P B C = Customer/Researcher
shall P B C
shall P B C
shall P B C
shall Quantity and quality assessment of RNA P B C
shall Storage of isolated RNA P B C

=> Calculation:
- Warm ischemia time

- Cold ischemia time

- Fixation time

- Total storage time of tissue until RNA isolation

- Storage time of sections until RNA isolation

- Time of RNA on ice prior to use

- Time of RNA on ice prior to storage

- Storage time of RNA at -70°C prior to shipping/use

- Number of freeze and thaw cycles of an RNA aliquot = "1x freezing  + 1x thawing = 1 cycle" 

FFPE: "end of paraffin embedding" until "use"

= "preparation of sections" until "RNA isolation"

= "dilution of RNA after isolation" until "use"

= "dilution of RNA after isolation" until "storage at -70°C"

= "freezing of RNA aliquot until retrieveal for shipping/use"

= "warm ischem start" until "cold ischemia start"

= "cold ischemia start" until "start of fixation"

Formol: '= "fixation start" until "start of dehydration"

Using a laboratories own protocol

General Information

Using a commercial kit

Information on primary tissue sample processing

Information on primary tissue sample

Molecular in vitro diagnostic examinations - 

Specifications for pre-examination processes for FFPE tissue -

Content

Lab

L
L
L
L
L

shall OUTSIDE THE LABORATORY y/n Information/details documented S = Surgery
shall Primary tissue collection S
shall Information about sample donor S
shall S
shall S
shall Transport  Requirements S
shall INSIDE THE LABORATORY P B = Biobank
shall Primary tissue sample receipt at the laboratory P B P = Patho
shall Formalin fixation P B
shall Evaluation of the pathology and selection of sample P B
shall Processing and paraffin embedding P B
shall Storage P B
shall Isolation of total RNA P B C = Customer/Researcher
shall P B C
shall P B C
shall P B C
shall Quantity and quality assessment of RNA P B C
shall Storage of isolated RNA P B C

=> Calculation:
- Warm ischemia time

- Cold ischemia time

- Fixation time

- Total storage time of tissue until RNA isolation

- Storage time of sections until RNA isolation

- Time of RNA on ice prior to use

- Time of RNA on ice prior to storage

- Storage time of RNA at -70°C prior to shipping/use

- Number of freeze and thaw cycles of an RNA aliquot = "1x freezing  + 1x thawing = 1 cycle" 

FFPE: "end of paraffin embedding" until "use"

= "preparation of sections" until "RNA isolation"

= "dilution of RNA after isolation" until "use"

= "dilution of RNA after isolation" until "storage at -70°C"

= "freezing of RNA aliquot until retrieveal for shipping/use"

= "warm ischem start" until "cold ischemia start"

= "cold ischemia start" until "start of fixation"

Formol: '= "fixation start" until "start of dehydration"

Using a laboratories own protocol

General Information

Using a commercial kit

Information on primary tissue sample processing

Information on primary tissue sample

Molecular in vitro diagnostic examinations - 

Specifications for pre-examination processes for FFPE tissue -

"shall" indicates a requirement;
"should" indicates a recommendation;
"may" indicates a permission;
"can" indicates a possibility or a capability

Documentation, 
documentation, 
documentation!
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Structure

FFPE Tissue - RNA

Outside the laboratory
Collection of primary tissue
Transport requirements

Inside the laboratory
Primary tissue sample receipt
Fixation of the specimen
Evaluation of the pathology 
Processing and paraffin embedding

Storage requirements (paraffin blocks & sections)

Isolation of total RNA 
General information (FFPE)

Quantity and quality assessment of RNA

Storage of isolated RNA

Cornelia Stumptner, BBMRI.at, Med Uni Graz

shall OUTSIDE THE LABORATORY y/n Information/details documented S = Surgery
shall Primary tissue collection S
shall Information about sample donor S
shall S
shall S
shall Transport  Requirements S
shall INSIDE THE LABORATORY P B = Biobank
shall Primary tissue sample receipt at the laboratory P B P = Patho
shall Formalin fixation P B
shall Evaluation of the pathology and selection of sample P B
shall Processing and paraffin embedding P B
shall Storage P B
shall Isolation of total RNA P B C = Customer/Researcher
shall P B C
shall P B C
shall P B C
shall Quantity and quality assessment of RNA P B C
shall Storage of isolated RNA P B C

=> Calculation:
- Warm ischemia time

- Cold ischemia time

- Fixation time

- Total storage time of tissue until RNA isolation

- Storage time of sections until RNA isolation

- Time of RNA on ice prior to use

- Time of RNA on ice prior to storage

- Storage time of RNA at -70°C prior to shipping/use

- Number of freeze and thaw cycles of an RNA aliquot = "1x freezing  + 1x thawing = 1 cycle" 

FFPE: "end of paraffin embedding" until "use"

= "preparation of sections" until "RNA isolation"

= "dilution of RNA after isolation" until "use"

= "dilution of RNA after isolation" until "storage at -70°C"

= "freezing of RNA aliquot until retrieveal for shipping/use"

= "warm ischem start" until "cold ischemia start"

= "cold ischemia start" until "start of fixation"

Formol: '= "fixation start" until "start of dehydration"

Using a laboratories own protocol

General Information

Using a commercial kit

Information on primary tissue sample processing

Information on primary tissue sample

Molecular in vitro diagnostic examinations - 

Specifications for pre-examination processes for FFPE tissue -


