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Disclaimer

The information shown in this presentation reflects the legal
framework and associated approach of the UZ KU Leuven 

Biobank on 27JAN2020.

Please consult our website for the current situation and actual
documents in use. 

https://www.uzleuven.be/nl/biobank-0 (regularly updated)



Scope

Biobank

Human bodily material for

Scientific research 

NOT for therapeutic use (cell & tissue banks, ATMP)



Why is biobanking suddenly important?

• Sample quality

• Legal aspects & consequences



Translational Research Gap

• No confirmation of research results



How bad can it be?

Begley, C.G., Ellis, L.M. (2012). Drug development: Raise standards for preclinical
cancer research. Nature, 483(7391),531-533.



Root causes for irreproducibility

(Freedman, L. et al. (2015) Plos Biology 13, e1002165.)
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Why care about (sample) quality?

• May 2010

• 1500 glioblastoma
samples for Cancer 
Genome Atlas

• 1 collection claimed for
12 000 samples of which
ONLY 18 were
acceptable

– Traceability

– Origin

– ELSI

• Fitness-for-Purpose!



Sample Lifecycle



What can affect sample quality?

Patient Acquisition
Handling/
Processing

Storage Distribution
Scientific
Analysis

Medical/
Surgical
Procedures

Restocking
Unused
Sample

Time 0
Post-acquisitionPre-acquisition

Age
Gender
Diagnosis

Administered fluids or drugs 
Warm ischemia time

Cold ischemia time
Anticoagulant

Type and duration of fixation/preservation

Temperature and duration of storage

Transit time and temperature

Analyte extraction method
Platform sensitivity

Freeze-thaw cycling

© Jim Vaught, NCI



Impact of pre-analytical variables

Theiss et al, 2014



How to control?

• Impossible!

– Minimize damage with good study setup AND

• Standardization!

– Standard PRE-analytical Code (SPREC) 

– CEN Technical Specifications for in vitro molecular examinations

– Biobank ISO norm, guidelines and best practices

• Not only pre-analytics affect sample quality!

– Number of freeze/thaw cycles

– Storage/fixation duration

– Sample processing procedures

– Ethical, legal, societal issues (ELSI)

– Linked data (verification) > (FBN/ISBER/OECD/BVT/MIABIS) minimal datasets

• Biobank, Donor, Sample, … data





What is a biobank?

• Biobank: 

– Structured facility for (human) bodily material (personnel, infrastructure,…)

– Receives, (processes,) stores and distributes biospecimens

– Coupled to well documented (clinical) data

– Can hold different collections of human bodily material

– Quality guarantee

– Access point to other biobanks/collections/researchers

– Knowledge hub 

• Scientific Biobank vs cell- and tissuebank: 

for scientific research, NO therapeutic purpose! 



Professional biobanking

• Sample (& data) quality is assured & garantueed in long term
– Within biobank

– Across biobanks in a network
• Flemish Biobank Network

• BBMRI.be

• Belgian Virtual Tumorbank (BVT)

• BBMRI-ERIC

• Trusted party for your samples
– Quality perspective

– Professionalisation

Simeon-Dubach et al, 2014



Why is biobanking suddenly important?

• Sample quality

• Legal aspects & consequences



Legal framework human bodily material

• Law regarding patients’ rights - 22AUG2002 

• Law regarding experiments on man – 7MAY2004 (“experimentenwet”)

• Law regarding protection of natural persons related to processing of personal data -
30JUL2018 (~GDPR)

• Law regarding acquisition and use of human bodily material (HBM) - 19DEC2008
• Clinical application on man

• Scientific research - RD 09JAN2018
• ACTIVE as of 1NOV2018



Intention of biobank law related to research

• Protection of donor and donor’s rights

– Specific conditions for collection and/or use of HBM for scientific research

– Donor has right to be informed when clinically relevant and validated information is 
available at his/her individual level.

– Privacy (GDPR) 

• Prevention of fraudulent collection and/or use of HBM

– HBM should be traceable and identifiable at every stage of the process, from 
acquisition to distribution/use, during processing, auditing and storage



Legal definitions

• Human bodily material (HBM): any biological material, including human tissues and
cells, gametes, embryos, fetuses, as well as the substances derived therefrom, 
whatever their degree of processing/transformation (DNA, RNA, proteins, …) 
(including – commercial – cell lines and stool!)

• Biobank: the structure that, for the purposes of scientific research excluding research 
with a medical application to humans, obtains human body material (HBM), where 
appropriate, processes, stores and makes available, as well as, where applicable, the 
data relating to human tissue material and the donor.



Types of research use of HBM

• Primary use: any use as consented to by the donor at the time of procurement

INFORMED CONSENT

• Secondary use : (on remaining material) any other use than consented to by donor at 
time of procurement

INFORMED CONSENT (reconsent, EC waiver, clause in primary IC)

• Residuary material: HBM procured for diagnostic or treatment purposes that is no 
longer necessary and therefore can be destroyed, provided a sufficient sample is kept
for setting, finetuning or finalizing the diagnosis or treatment 

PRESUMED CONSENT/OPT OUT

! residuary material (residuair materiaal) ≠ remaining material (overblijvend materiaal)



Consequences for research on HBM

• HBM for research has to be obtained from a NOTIFIED biobank

– Applicable to any primary sample collection/secondary use/ use of diagnostic HBM/import 
of foreign HBM/…

– Written agreement between biobank and end user

• HBM for research imported into or exported outside of Belgium must be registrered in 
a Belgian biobank (same rules apply)

– proof that samples have been taken according to local legislation and according to 
international ethical/privacy/personal data standards 

• HBM can only be collected by certain qualified health professionals (supervision by
doctor/dentist) in a safe environment



Biobank law – biobank responsibilities

• Appoint a biobank manager (medical doctor)

• Obtain and maintain EC approval for goals and activities (bi-annual evaluation)

• Be notified to the FAMPH

• Ensure traceability: 
• Unique identification of material

• Registry of sample movements available to FAMHP

• Oversee donor’s consent: verify content of informed consent before provision of 
samples to researcher

• Written agreement with end-user (researcher)
– Specific subject of the scientific research

– Responsibilities of end-user to ensure traceability

– End-user’s technical and organizational measures to protect privacy if personal data are provided and 
to return meaningful information



Ethics: ownership vs. custodianship of HBM

• Different people/entities are involved with HBM for research use: 
– Patients, 

– the physician/department/care programme physically obtaining the HBM and/or performing the 
diagnosis on the HBM (if applicable) and/or making therapeutic use of the HBM, 

– the PI obtaining the HBM for primary use, 

– the scientist/researcher making use of the HBM outside of the clinical care path (in UZ Leuven, KU 
Leuven or outside this legal entity), 

– the UZ KU Leuven Biobank and the responsible administrator UZ Leuven as intended in article 2,28°of 
the Belgian law on HBM, 

– the CEO of UZ Leuven, ... 

• None of these individuals can claim exclusive ownership/custody of the HBM. 
All are, at one point or another, responsible for some aspects of the chain of HBM. It 
was therefore decided and validated that the custodianship of HBM lies with a single 
entity, i.e. the UZ Leuven.



UZ KU Leuven approach

1. One sole notified biobank for the Leuven Health Science Campus 

2. Studies collecting/using HBM for research require biobank approval prior to EC 
submission/approval
1. Oversee donor’s consent

2. Written agreement biobank – end-user 

3. HBM to be registered in Biobank Registry
1. Proof: HBM for research obtained from notified biobank

2. Oversee donor’s consent

3. Bi-annual report

4. Registry available to FAMHP

4. HBM to be stored in central facility (ON4)

5. Costs

6. Access policy

7. Handling of HBM



1. One sole notified biobank – VISION/MISSION

• From a quality and service oriented perspective
– Facilitate translational research to improve public health

– Protect stakeholders’ interests (donors, researchers, UZ/KUL, FAMHP, ...)

– Be a knowledge hub for all things biobanking

• Currently focussed on storage solutions

• In future:
– Sample processing & QC

– Integration in existing (clinical) sample flows



1. One sole notified biobank

• °2007

• BB manager: prof. Dr N. Ectors

• Complies to relevant (inter)national legislation (EC approval, FAMHP notification)

• Operates according to a quality management system (~ISO20387, ISBER)

• Insured as legally required

• Instated an access policy (balancing interests’ of custodian and sharing of material) – cfr below

• Will install a financial model (cost recovery vs research budget burden) – cfr below

• Reports bi-annually to EC (including information as registered in biobank registry)

• Is member of (inter)national biobank networks and organisations (BBMRI, ESBB, ISBER, …)



2. Biobank approval prior to EC approval

All collections/studies/projects 

(& amendments)

using and/or collecting HBM 

for scientific research 

to be submitted and approved 

by UZ KU Leuven biobank 

prior to EC approval

All collections/studies/projects 

(& amendments)

using and/or collecting HBM 

for scientific research 

to be submitted and approved 

by UZ KU Leuven biobank 

prior to EC approval



Studies – typical flow

• CTC application
– CTC application form -> S-number

• Mark “biobank as supportive service” – irrespective of storage location

– Study protocol

– GDPR questionaire

– https://www.uzleuven.be/clinical-trial-center/



Studies – typical flow

• CTC application (S-number)

• Biobank application
– Form for secondary use (CTC website)

– Form for primary use (on request/intranet) 

– Improved, combined application form in development

– Study protocol, informed consent, MTA (if applicable), ethical declaration/approval, 
CTC registration form, aob

– Scientific value, donor’s rights, traceability
• Origin, destination, fate after use, storage duration, quantities of samples and derivatives

– https://www.uzleuven.be/nl/biobank-0 (will be regularly updated and reflect actual biobank info)

– wbb@uzleuven.be



Secondary Use



Primary Use



Under construction



Application form BB Study protocol ICF

Which HBM + + +

Amount/sample + + +

# samples / donor + + +

# donors + + nvt

Donor type + + nvt

Retention period + + +

Retention location + + +

Shipment Yes/No + + +

Destination/fate after use (destruction; 

return; ext storage) 
+ + +

progeny: UZ – KUL – external (ZH – BB – MD)  + + nvt

Import / export + + +(*)

Future Use + + +(*)

Commercial use? +/-? +/-? +(*)

Privacy/GDPR - + +(*)

Protocol & ICF content

(*) template clauses available/in development



Studies – typical flow

• CTC application (S-number)

• Biobank application

– Administrative check
• Biobank aspect/content ICF

• Consensus regarding HBM between ICF, study protocol and biobank application form

• Relevant documentation present for the related case (eg original ICF for SU, MTA et al for import, ...)

– Admissible file 

• PU -> BB manager for approval (dT: 1-2w)

• SU -> 2 BB Board readers & related care program(s) (dT: 4w)

• Insuperable issues -> discussed at BB Board



Evaluation procedure – Turn Around Time*
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Studies – typical flow

• CTC application (S-number)

• Biobank application

• EC application*
– https://www.uzleuven.be/nl/ethische-commissie/onderzoek

– Study protocol, informed consent, BB approval, aob

• Amendments!
– Impact on HBM aspect of study -> BB aproval



3. HBM to be registered in Biobank Registry

• Legal obligation: traceability & basis for (continued) EC approval

• Registration of sample movements enabling HBM for research

– incoming (i.e. collection, processing, transformation)

– outgoing (i.e. use)

• Serves as central registry for FAMHP

• Communication to FAMHP through Biobank Manager UZ/KU Leuven Biobank (NE)

• In case of FAMHP inspection/questions, the Biobank Manager can contact PI 

regarding content of the Registry

• Biobank will perform internal audits to verify conformance



Biobank Registry UZ / KU Leuven

• Application in peoplesoft logistiek (UZLeuven)
– Temporary solution in attendance of SPECTRA (IT UZ Leuven development)

• Access requested through form BB-GEN022-FO01
– BBB and EC approved studies (S number)

– External access possible for non-UZ users

• Consensus: every container (irrespective of amount of fragments inside) has a unique 
ID to guarantee traceability

– eg 5 tubes of 500 µl serum = 5 IDs

– eg 1 tube holding 5 biopsies = 1 ID

• All collected samples and processed samples shall be registered 

• Accuracy of registration of sample movements enabling HBM for research is 
responsibility of PI/medical chief and his/her team 

• 14d registration delay allowed



Biobank Registry

• Minimal Dataset (MDS) constructed based on

– Legal requirements

– Operational requirements (eg volumes)

– (Inter)national Biobank quality standards (eg MIABIS, FAIR data)

– MDS Flemish biobank network

– Standard Pre-analytical Code (SPREC)

– Cell line specific dataset in development

– “live” storage (PDX models, sustained cell line culture, ...)



Biobank Registry Peoplesoft – IN vs OUT



Biobank Registry Peoplesoft - IMPORT

• Two approaches for data input:

– Through the user interface

– Through excel upload

• Database/inventory system already in use at researchers’

• Template for data upload via excel file for Registry IN and OUT 

– Data to be registered by research team and to be provided to biobank in fixed format

– Initial uploads by BB -> when successful by research team

– Excel template IN: BB-TEC002-FO01 Template biobank_reg_in

– Excel template OUT: BB-TEC002-FO02 Template biobank_reg_out



4. HBM to be stored in central facility

• All HBM stored on the Leuven Health Science Campus:

– Stored in extended centralized storage facility (ON4 – 2nd floor)

– Anticipated due date OCT2020 (mechanical storage)

• LN2 facility – early 2021

• FFPE/formaldehyde – pathology territory (log platform), biobank management

– De-central storage for samples is allowed by agreed exception only 

-> still under custodianship of UZ KU Leuven Biobank

-> certain conditions apply

– As soon as generated (14d transfer delay allowed)
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Offer

• Access controlled facility

– Form BB-GEN011-AN03-V1 Code of Conduct Biobank Facility

– Form BB-GEN011-AN05-V1 Access Request Form

• Real-time temperature monitoring

– Regular trend analysis -> preventive approach

• Independent dual alarm monitoring

• Technical oversight & operations through biobank

• Repair/replacement and temporary back-up device costs at biobanks’ expense



Storage solutions provided

• Floor space: place existing storage equipment on biobank floor

• Storage equipment: biobank provides equipment to store your HBM

– Option: content management by user or by biobank

• Automated storage: 

– Content management by biobank

– Compatible vials

– Storage at -20°C or at -80°C 



Automated Sample Stores @ UZLeuven
• Labstore I (-20°C) 

– Content: +/- 700 000 tubes

– Pick times:

• 1 tube: 2 min

• 10 tubes: 2 min

• 100 tubes: 6 min

• 1000 tubes: 33 min

• Biostore (-80°C) 

– Content: +/- 600 000 tubes

– Pick times:

• 1 tube: 4 min

• 10 tubes: 4 min

• 100 tubes: 9 min

• 1000 tubes: 91 min



Fit for purpose storage

• Labelling
– GDPR compliant (no initials, date of birth, no EA/MD, etc)

– Indelible/permanent 

• Storage containers
– Fit for purpose: no eppendorf tubes for long-term storage!!!



5. Costs 



6. Access policy 

• Sharing and distribution of specimens

• Integrated in BB study approval flow

– PU (~PI) <> SU (~CP)

– Independent third party requests

• Referred to interested parties within UZ/KU Leuven 

• Setup of collaboration

• If agreement settled > submitted by (local) PI to biobank for approval

• Evaluation based on
– Availability of the HBM (requested “amount” versus available in case of destructive testing) 

(consultation of the diagnostic departments for diagnostic HBM); Availability of required clinical data; 
Scientific soundness of the research proposal; Track record of the research group on the topic; 
Originality of research; Translational impact; Appropriate valorization; Cooperation from all involved 
parties; …



7. Handling of HBM as today 

Phase 2 > OCT 2020

Phase 1 < OCT 2020

Phase 3 TBD

Registry



Return of results

• Moral consensus to return research results to participants
– No universal/common policy/approach

• Legal obligation to return “significant information”

– Clinically relevant and validated information available

– Donor’s right to be informed (also to revoke ~ICF) <> anonymization

– According to law regarding patients’ rights

– PI should transmit information to BB manager

– BB manager obtains donor’s identy through physician responsible for collection

– BB manager will convey information to donor (assisted by relevant clinical profession)



Biobank priorities

• Align processes with GDPR implementation

• Single application form

• Align processes/templates (ICF, protocol,...) with CTC and EC

• COMMUNICATION: Website, trainings, ...

• Cell line dataset (& “live” storage)

• Connection with services/data diagnostical platform UZL

• Help you out!



Approach new studies & regularisation old studies
Newly starting Active sampling & 

use
Active use
(sampling
stopped)

Historical
collection

Import/Export

CTC (S-nbr) Y Y Y Y (eg MLxxxx) Y

BB approval Y Y = OK
(amendments?)
N -> obtain BB 

approval

Y = OK
(amendments?)
N -> obtain BB 

approval

Use > 1NOV2018 -
> obtain BB 
approval
No use > 1NOV 
2018 (“idling”)
-> low priority*

Y = OK
N -> obtain BB 

approval

EC approval Y Amendment if Δ
ICF/study protocol

Amendment if
waiver needed

Y or Amendment
(waiver)

N if EC approval
present (eg ext

project)
Y if EC absent 

Registry Y • Collected/stored 
> 1NOV2018

• Used > 
1NOV2018*

• Collected/stored 
> 1NOV2018

• Used > 
1NOV2018*

Complete collection 
vs samples used*

Y

*view FAHMP: storage of historical samples = intention of (future) use – biobank law applies (BB approvement, registry)

=> Current priority for new and active studies, but historical collections should also be regularized and comply to the UZ KU Leuven Biobank framework



Setup collection

Primary Use

(umbrella)

Setup collection

Residuary

Material

(umbrella) 

Primary Use

(PU)

Secondary Use

(SU) on HBM 

remaining after

PU

Secondary Use

(SU) on 

Residuary

Material (RM)

Cell lines from

PU (own

production) 

Cell lines -

commercial 

(import) 

Import – analysis

or setup of 

collection

Export CT
$

CT
$

(optionally

additional

material for

future use)

CTC + + + + + +

+ (light)

(check mark 

application form 

CTC)

+ (light)

(check mark 

application form 

CTC)

+ + +

BBB NE

NE

BBB

ZP

NE

NE

BBB *

ZP *

* unless

approved in 

umbrella

NE

BBB *

ZP *

* unless

approved in 

umbrella

NE NE NE

Cfr PU/SU, not

necessary if

already included

in BB/EC 

approved

protocol

notification

cfr PU (for 

optionally

additional

material)

duration 14d 14d 14d 14d 14d 14d 14d 14d 14d NA 14d

registry
+

v1

+

v1

+

v1

+

v1

+

v1

+

v2

+

v2
+ + - -

ICF +

-

(check 

opposition at 

reception/distrib

ution; by PI) 

+

- if ICF PU covers 

research subject

+ or waiver if ICF 

does not cover

(-> EC) 

-

(check 

opposition at 

reception/distrib

ution; by PI) 

+

-

* ATCC -> eth. 

declaration

* other -> to be 

provided by PI 

(or equivalent)

+

template (or 

equivalent) to be 

provided by PI

Category dep: 

PU +

SU RM: -, protest

SU OV: + if ICF 

does not cover

SU OV: - if ICF 

covers

+ +

EC + + +

+

if research 

subject is not

covered by ICF

+ + + (light)

- If only analysis 

& external EC+

elsewhere

+ If only analysis 

and no ERB+ 

elsewhere

Cfr PU/SU, not

necessary if

already included

in BB/EC 

approved

protocol

+ +

Overview HBM diversity

$ Klinische proef cfr compendium: klinische proeven met geneesmiddelen of proeven waar geneesmiddelen worden vergeleken met medische hulpmiddelen, zoals goedgekeurd door FAGG (opt HBM) 
$ clinical trial: clinical trials with medicines or trials in which medicines are compared to medical devices, as approved by FAMHP and EC



Common issues

• Umbrella protocols (systematic collections; commercial cell lines)

– Collection protocols to systematically collect samples for a (group of) disease(s) and/or the 
use thereoff

– Allowed (EC approval)

– Study protocol: 

• Description of origin, quantities, intended use, storage period, destination/fate after use

• If relevant: incorporate older studies* in the umbrella to update and align

• If relevant: indicate which studies are currently making use of these samples

– ICF: 

• clauses to allow future use (if approved by EC), commercial use

– Actual use of samples in specific projects: project requires CTC/BB/EC approval 

• BB & exp law: donor has to give specific informed consent

* BB approval requires study protocols & ICF of older studies for oversight and traceability



Common issues

• Samples collected elsewhere

– Within Belgium

• If obtained from notified non-UZ KUL biobank & for analysis only & destruction/return of 
remaining material (incl derivs)

 No action required (comply to agreement with notified biobank)

• If obtained from notified non-UZ KUL biobank & for analysis & storage of remaining 
material (incl derivs) for future use (and if allowed by protocol/consent)

 Study admission: CTC (S-number)/BB$(/EC*); registry, storage @ biobank facility
$provide study protocol, ICF template, MTA originating biobank

*might be covered by third party EC approval: provide copy of EC approval to biobank

• If obtained from non-notified non-UZ KUL biobank = ILLEGAL (1k-10k€, 1y-5y prison)



Common issues

• Samples collected elsewhere

– Outside of Belgium (= import)

• For analysis only and/or storage of (remaining) material (incl derivs) for future use (and 
if allowed by protocol/consent)

 Study admission: CTC (S-number)/BB$(/EC*); registry, storage @ biobank facility
$provide study protocol, ICF template, MTA originating biobank
$proof that samples have been taken according to local legislation and according to
international ethical/privacy/personal data standards (eg. cell lines)

*might be covered by third party EC approval: provide copy of EC approval to biobank

• If obtained and used without registration in notified biobank = ILLEGAL 

(1k-10k€, 1y-5y prison)



Common issues

• Use of “left-over” (REMAINING!) material: additional EC/BB approval necessary?

– Biobank law: secondary use requires (re)consent from donor

– Completely dependent on original collection protocol, ICF and type of material and 
intention/scope of use

– Donor’s consent! If Y/N clause for future use in ICF: check individual donor’s response!

– “left-over” use in scope of original collection protocol: 

• No additional EC approval necessary

• If deviation from BB approval (eg destination, ...) -> BB approval

– “left-over” use NOT in scope of original collection protocol: 

• Additional BB and EC approval necessary

• May require consent waiver from EC

– Residuary material (≠ remaining): always requires EC/BB approval



Common issues

• What about derivatives?
– Law: Human bodily material (HBM): any biological material, including human tissues 

and cells, gametes, embryos, fetuses, as well as the substances derived 
therefrom, whatever their degree of processing/transformation (DNA, RNA, 
proteins, …) (including – commercial – cell lines!)

– Compendium: If human body material is stored for future research for which there 
is no agreement with a biobank, then this action triggers the obligations to notify 
oneself as a biobank

 Should be incorporated in study protocol & biobank application

 Registry: pragmatic approach, dependent on fate of derivative, and moment of 
creation
 Consumed/destroyed at end of project (created after storage of parent <> storage of deriv until analysis) 

vs

 Future use is considered > within intent of biobank law and UZ KU Leuven biobank policy applies (BB 
approval, registry, storage)



Common issues

• HBM not subject to the law 
– Eg control DNA in kits

– Eg human serum as basis for cell culture

– Eg routine validation of a device*

– Eg academic (non-profit) training

– ...

 The provisions on biobanks in the law only apply to scientific research (for the 
development of knowledge specific to the practice of healthcare professions) with 
human body material. 

*If this would concern a new test or diagnostic procedure, the legislation applies.



What to do next?

• Contact the biobank in order to: 

– obtain Biobank Board approval for your scientific study/project

– register your samples in the Biobank Registry

– centralize your HBM collections



Contact

• UZ KU Leuven biobank (= wetenschappelijke biobank) - wbb@uzleuven.be

– Loes Linsen – Loes.Linsen@uzleuven.be – Dect: 016 344941 

– Mathias De Haes/Jessica Ratajczak - Dect: 016 346193  

– Nadine Ectors – Nadine.Ectors@uzleuven.be – Tel 016 34 54 85 (secr.)



Questions?


