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What is a Biobank?



What is a biobank?
Trying to answer the crucial question…
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What is a Biobank?
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• Review of studies aiming to quantify the share of 

irreproducible studies

• Ranged from 68-89%!!!

• >65% of senior academic faculty had experienced 

being unable to reproduce published findings. If 

authors were contacted: In 60% of cases, 

indifferent, negative or no response from authors 

was received.

• Analysed 125 papers reporting “biomarker 

discovery” between 2004-2009.

• >50% contained no information about 

biospecimens used

• 4 papers published in Nature with 

insufficient specimen data



What is a Biobank?
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Freedman LP, Cockburn IM, Simcoe TS. PLoS Biol. 2015;13(6):e1002165.

• Analysis for pre-clinical research in 

the US

• Huge economic burden!

• Approximately $30 billion/year 

lost alone in the US due to 

irreproducible results



What is a Biobank?
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Mascalzoni D. Ethics, Law and Governance of Biobanking: National, European and International Approaches: Springer Netherlands; 2015.

OECD. OECD Guidelines on Human Biobanks and Genetic Research Databases. 2009.
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Different types of biobanks
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Ethical and legal aspects
What must be and what must not be done…
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Regulatory framework
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Fundamental 
rights

Right to self-
determination

Physical injury
Property 
rights

Data 
protection

Personal 
rights

Right to
know/not to

know

Right to
withdraw

…



Regulatory framework
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• Regulations

• Directives

• (need to be ratified)

• National 
laws

• Ministerial decrees

• State laws
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European legislation
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• Charter of Fundamental Rights of the European Union 

(2000/C264/01)

• Not directly applicable: only for EU bodies and member states when they are 

implementing Union law.

• Reimbursement fees are not considered financial gain
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European legislation
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• Data protection regulation (2016/679)

• direct effect (regulations need not be ratified) from 25 May 2018
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European legislation

14

• Data protection regulation (2016/679)

• direct effect (regulations need not be ratified)

• Human biospecimen are not considered personal data

• Article 29 Data Protection Working Party:

• Data derived from human tissue samples is data, but not the tissue samples themselves 

(they are data sources);

• Analogon: Finger print is data, but not the finger itself…

• But data from human material is!  “Right to be forgotten”, withdrawal
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European legislation
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• Clinical trial regulation (2014/536)

• direct effect (regulations need not be ratified)

• Regulates the conduct of clinical trials on medicinal products for human use from May 

28th
, 2016 on.

• It does not apply to non-interventional studies.
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Austrian legislation
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• Austrian Bioethics Commission to the Federal 

Chancellor: Biobanken für die medizinische Forschung

• Report, not legally binding

• Applicable law:

• StGG 1867 (Art 17)  freedom of science

• Strafgesetzbuch criminal code (physical injury)

• ABGB civil code (property: patient is “owner” of his material)

• Forschungsorganisationsgesetzt 2018
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Austrian legislation
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• WFDSAG 2018 – FOG
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Austrian legislation
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• WFDSAG 2018 – FOG
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Austrian legislation
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• WFDSAG 2018 – FOG
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Austrian legislation
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• WFDSAG 2018 – FOG
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German legislation
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• No specific biobanking law

• Terminus “Biobank” does not appear in any law

• Many different acts applicable that deal with

• Bodily injury

• Property rights

• Personal rights

• Medicines/medical products laws
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Swiss legislation
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• No specific biobanking law

• 2017 – Development of a biobank law was suggested (Motion introduced by SP), but 

not further pursued

• “Humanforschungsgesetz”
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Swiss legislation
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• No specific biobanking law

• 2017 – Development of a biobank law was suggested (Motion introduced by SP), but 

not further pursued

• “Humanforschungsgesetz”
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Ethical prerequisites
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• Involvement of ethic committees, preferably in a two-step approach
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1. Development of
a resource

(samples+data), 
evaluation of
consent form

2. Evaluation of
research projects

using the resource



Ethical prerequisites
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• “Broad Consent”
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How to “biobank”?
Quality and the “pre-analytical phase”
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How to “biobank”?
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The total testing process
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Pre-
analytics

Analytics
Post-

analytics



How to “biobank”?
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The pre-analytical phase
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What does this mean for biobanks?
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• Pre-analytical phase is extremely extended in biobanks
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Routine diagnostics: hours/days

Biobanks: months/years/decades



QM Definitions
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• Quality

• “degree to which a set of inherent characteristics of an object fulfils requirements […] 

The term “quality” can be used with adjectives such as poor, good or excellent” (ISO, 

2015)

• “Needs, requirements and expectations are constantly changing.

• Performance needs to be constantly changing to keep pace with the needs.

• Quality is the difference between the standard stated, implied or required and the 

standard reached.” (Hoyle, 2007)
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QM standards

31

• ISO 9001

• Process-based approach

• a process is defined as a “set of interrelated or interacting activities that use inputs to 

deliver an intended result” (ISO, 2015)

• the inputs of one process are generally the output of other processes
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QM standards
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ISO/TC276

ISO/TC212

CEN/TC140

Horizontal Standard (management aspects)
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• Improvements in QM in Biobanks



QM standards
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ISO/TC276 ISO/TC212CEN/TC140

• ISO 20387:201: “Biotechnology — Biobanking —

General requirements for Biobanking”

• Applicable for research and development

• “specifies general requirements for the 

competence, impartiality and consistent 

operation of biobanks including quality control 

requirements to ensure biological material and 

data collections of appropriate quality”

• CEN Technical Specifications (TS) on the pre-examination 

phase

• Routine-based (add-on to ISO 15189), but also applicable 

for biobanks

• Appropriate tools to standardize realization processes 

(“operations” from withdrawal of biomaterial to sample 

storage and deliverage)

• Currently transferred to international level (Viennese 

Agreement)



QM standards
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• CEN/TS on the pre-examination phase

• Provide a basis for the standardization of a biobanks realization process (not for other   

quality management aspects)



QM in Biobanks – BBMRI.at
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• CEN/TS on the pre-examination phase

• Multidimensional approach

• gDNA from venous whole blood for mol. diagn.

• cfDNA from venous whole blood for mol. diagn.

• RNA from venous whole blood for mol. diagn.

• DNA from FFPE tissues for mol. diagn.

• RNA from FFPE tissues for mol. diagn.

• Protein from FFPE tissues for mol. diagn.

• DNA from snap frozen tissues for mol. diagn.

• RNA from snap frozen tissues for mol. diagn.

• Protein from snap frozen tissues for mol. diagn.

• …
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QM in Biobanks – Data Quality
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• What is data? (Ranasinghe et al., 2018)

• A set of collected facts (ASQ)

• Data quality

• The degree to which the data meets requirements

• Data quality dimensions
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QM in Biobanks – Data Quality
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• Data quality dimensions
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Dimension Explanation

Accuracy The extent to which data are correct, reliable and certified. Example: Heart rate =
92 /min – it‘s only an approximation (HR will not be exactly 92 during the whole
examination process)

Currency Is it up-to-date?

Completeness Is all required information present to make an informed decision?

Readability e.g., written data; also resolution of images, etc.

Reliability Can ylou trust the data? (e.g., „cause of death“ inserted by general practitioner or
certified pathologist)

Usefulness For biobanks of less importance (you don‘t know, whether the data might be
useful or not)

Cost-effectiveness Do the costs outweigh the usefulness of the data?

Confidentiality Is it only available to authorized persons?



QM in Biobanks – Data Quality
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• Data quality dimensions
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Dimension Explanation

Consistency Is the data comparable to real-word state, or are there relevant deviations?

Timeliness Are the data sufficently up-to-date for a task? E.g., if a medication has to be
prescribed body-weight-dependent, how recently was BW measured?

Relevance Is the data useful to answer a specific question?

Granularity To what detail has the data been collected

Specificity Are the data categories corresponding to real-word data?

Precision How exact are the data (e.g, ~90 kg or 89.5 kg)? Used a rapid test or a more
reliable diagnostic test?

Attribution Where does the data origin?

Volatility How fast is the data changing, how stable is it?



Biobanking in Action
European Infrastructure and Success stories
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BBMRI.ERIC
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• European Research Infrastructure

with headquarters in Graz



BBMRI.ERIC
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• Directory of samples and services (directory.bbmri-eric.eu)



BBMRI.de, Swiss Biobanking Platform
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BBMRI.at
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• Existiert seit 2006

• Kooperation zwischen KILM, KIP und KIN

• Hospital-based Biobank

• Aufgeteilt in einzelne Kollektionen, jede Kollektion hat zuständigeN KlinikerIn

• Zurzeit ca. 3-4 Millionen Proben

• Keine Sammlung ohne Ethikvotum!

• QM-System zertifiziert nach ISO 9001:2015

• Koordiniert QM auch innerhalb des österr. 

Biobankennetzwerkes BBMRI.at
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• First reaction: Shutdown of many research groups/biobanks

• After a while: Unprecedented research effort to fight the virus in many aspects

• Demands of SARS-CoV-2 researchers

• Samples of infected or convalescent individuals

• Uninfected = historical samples
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Biobanking in times of COVID-19
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MedUni Wien Biobank - Output
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MedUni Wien Biobank - Output
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MedUni Wien Biobank - Output
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Thank you for your attention!
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