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INTRODUCTION
INTRODUCTION

https://tsar.jrc.ec.europa.eu/search-test-methods-
a?search_combined_anonymous=cyp+induction

2. Reproducibility

Within and between 

lab reproducibility

Obtaining 
relevant and 
reliable methods

1. Underlying 
mechanisms

DNA level, protein 

level, enzyme level
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In vitro method development based on GOOD 
PRACTICES safeguarding scientific integrity 

(Relevance) and quality (Reproducibility)  

Trusted by decision 
makers

Used by industry

Need approaches and tools to stimulate 

"scientific reproducibility" 

https://plato.stanford.edu/entries/scientific-reproducibility/
First published Mon Dec 3, 2018

Importance of the way IN VITRO METHODS 

are described and how they are performed!!!
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36 Member Countries + EC
Accession countries: Russia, 
Columbia, and Costa Rica
Key Partners: Brazil, India, 
China, South Africa and 
Indonesia

• In 2015, OECD approached EURL ECVAM to coordinate

the drafting of a guidance document on Good in Vitro

Method Practices.

• Joint effort by the Working Group of GLP inspectors &

the Test Guideline Program.

• Formally adopted by all OECD countries in August 2018,

to be used within the context of the OECD Test

Guidelines Programme.
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• Scope: provide guidance for THE DEVELOPMENT, USE AND IMPLEMENTATION 

OF IN VITRO METHODS

� This tool helps to implement good practices early in the in vitro method 

development process.

� When GIVIMP is properly implemented, it will increase credibility of 

mechanistic data, increase the reliability and integrity of the generated 

data and will improve the efficiency of in vitro method development and 

use for regulatory purposes.

•
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� GIVIMP gives a systematic, logic and sequential framework to 

avoid bad practices in cell and tissue-based in vitro method work 

and all related processes. 

� It is important to properly read, practice and routinely 

implement the GIVIMP guidance in all its aspects to ensure a 

globally harmonized approach.
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in vitro 

The GIVIMP GD is divided into 10 sections covering:

1. Roles and responsibilities
2. Quality considerations
3. Facilities
4. Apparatus, material and reagents
5. Test systems
6. Test and reference/control items
7. Standard operating procedures (SOPs)
8. Performance of the method
9. Reporting of results
10. Storage and retention of records and materials
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Natural and man-made 

chemicals have the 

potential to interfere with 

the functioning of the 

thyroid and related 

hormone signalling 

processes, which can 

result in adverse health 

effects in humans and 

other organisms

manage metabolism & 

regulate vital body functions

including breathing, heart rate, 

central and peripheral nervous 

systems, body weight, muscle 

strength, menstrual cycles, body 

temperature and cholesterol levels
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14 EU-NETVAL labs13  method developers 

EU-NETVAL 

Validation study to 

identify potential 

thyroid disruptors 

assessing 17 

mechanistic 

methods
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1.1 In vitro method developers
• Sign declaration; inform on IPR

• Declare GM elements

• Provide input to first draft of the outline protocol

• Provide input for choice of reference and control items

1.2 Test system providers
• Sign Material Transfer Agreement, IPR

• Declare GM elements

1.3. Validation bodies (EC JRC EURL ECVAM)
• Overall coordination (incl. all legal agreements…35)

• Provision test systems (characterisation and Qc), 

compounds, outline protocols

1.5 Suppliers of equipment, materials and reagents



12
S. Coecke

2.4Quality control of test 

systems

2.5Quality control of 

consumables and 

reagents
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Cell and tissue culture

Method 
development

Accredited 
testing

Reagent preparation

Analytical laboratories

Operational unit

Cell and tissue
quarantine

Controlled 
storage

Preparation unit

Staff

Waste 
collection/disposal

Logistic

Materials

Movement of staff

Movement of reagents and test, 
reference/control items

Waste collection and movement

Movement of cell cultures

Reception/storage

Materials and
reagents, test systems, 
test, reference/control 

items
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Antibiotics
…may arrest or disrupt fundamental aspects of cell 

biology, and, while they are effective against 

prokaryotic cells (i.e. bacteria), they can causing toxic 

effects in mammalian cells. 

Foetal bovine serum

• The use of serum has been discouraged:
the undefined nature of the medium

• batch variability
• potential limitation
• availability of supply.
https://fcs-free.org/

ALTEX. 2018;35(1):99-118
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Other Animal-Derived Reagents

Tissue extracts
Proteolytic 
enzymes
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Annex 1 Annex 2

Master 
Cell 
Bank

WCB 
1

WCB 
2

WCB 
3

WC
B

Quarantine

New Cell 
Line

(Mycoplasma Test)

Working 
Cell 

Banks

Quality 
Controls
Future 
Needs

19 Test systems 8 animal cell lines (5 with

human inserts)

6 human cell lines

1 human primary cells

2 proteins

1 cellular fraction

1 whole organism

Methodologies test 

system QC
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Quality control of

Authentication of human cell lines with DNA profiling using 8 different and highly 

polymorphic short tandem repeat (STR) loci. 
Human samples also tested for presence of mitochondrial DNA sequences from rodent cells as mouse, rat, Chinese and Syrian 

hamster. At a detection limit of 1:105 mitochondrial sequences from mouse, rat or Chinese and Syrian hamster cells were not 

detected in the samples. 

Identification of animal species with DNA Barcoding of Cytochrome Oxidase subunit 1.

Cell line identity & purity

Example of results;  STR profile of a human cell line (left) and DNA sequence of an animal cell 
line (right) 
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� Culturing without antibiotics + microscopic detection of bacteria, fungi, yeast

� Mycoplasma test (PCR and broth agar)

� Presence of human pathogenic viruses (PCR)

Quality control of

Freedom of contamination

Example of results; Mycoplasma PCR (left) and microscope image (right)

The following viruses are
checked in rodent cell lines

- Retroviruses (with RT-PCR and
ELISA)

The following viruses are
checked in human cell lines

- Human Immunodeficiency Virus
types 1 and 2

- Hepatitis B and C Viruses
- Human Papilloma Virus

- Xenotropic murine leukemia virus
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sample
parental/

reference line
comment/match

1b CHO-R, JP09 Puck et al, 1958 COI Barcoding analysis revealed Cricetulus barabensis species,
species-specific

5a MDCK1-MCT8 Gaush et al., 1966 COI Barcoding analysis revealed Canis lupus  species, species-specific

5a MDCK1-pcDNA Gaush et al., 1966 COI Barcoding analysis revealed Canis lupus species, species-specific

6b TRβ-CALUX U-2-OS (DSMZ ACC 
785)

full-matching STR profile of cell line U-2-OS in the reference database, 
authentic
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6. Test and 

reference/control items

6.1Reference and control 

items

6.3Test item preparation

6.4Concentration range

6.5Solubility

6.6Stability

6.7Solvents
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Performance of the method

8.1 Acceptance criteria

8.2 Experimental design

8.2.1 Plate layout

8.2.2 Data analysis

8.2.3 Outlier detection and removal

8.2.4 Non-monotonic dose and U-shaped curves

8.3 In-house validation of the measurement endpoint(s)

8.3.1 Detection Limits and Cut-off values

8.3.2 Linearity and dynamic range

8.3.3 Accuracy and precision

8.3.4 Sensitivity and specificity

8.3.5 Repeatability

8.4 Proficiency chemicals

8.5 Data-intensive in vitro methods
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Completeness of methods Distribution of acceptance criteria
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Major required elements to be reported:

1. Aspects of test system

2. and in vitro method details (e.g. complete SOPs)

3. Generated data

Publication of method procedures in on-
line repositories

Transparency
The Transparency and Openness Promotion (TOP) 
guidelines  https://osf.io/ud578/
The Journal of Negative Results in BioMedicine
https://jnrbm.biomedcentral.com/
Etc.
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Annex 1
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Data sharing

• Public repositories – guarantee data integrity and 

access

• Electronic data – format critical for future retrieval
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Applying GIVIMP during the development and use of in vitro methods is one of the tools used to 

improve the reproducibility and reliability of in vitro methods and their resulting data

It’s important that methods can be reproduced by others by making publically available the 

method details (e.g. SOPs incl. acceptance criteria to describe methods as complete as possible)  

and test system characterisation (e.g. specific characteristics, authentication and freedom of 

contamination)

Proving method reproducibility (in-house and ideally between laboratories)  is recommended 

GOOD PRACTICE prior to using the methods to generate data

This allows for detailed systematic review of 

mechanistic data when 

evaluating their validity
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Available on OECD e-Library https://doi.org/10.1787/20777876

Also available on the 
OECD Series for Testing and Assessment No. 286
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Collaboration = faster progress

Gerard Bowe

Thyroid team

OECD team

EC JRC Chemicals Safety and Alternative Methods hosting EURL ECVAM

EU-NETVAL meeting  participants

EURL ECVAM first GIVIMP writing team

OECD GIVIMP expert group

DG ENV 

et al.
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Stay in touch

•EU Science Hub: ec.europa.eu/jrc

•Twitter: @EU_ScienceHub #ECVAM

•YouTube: EU Science Hub

•LinkedIn: Joint Research Centre

•Facebook: EU Science Hub - Joint Research Centre

sandra.COECKE@ec.europa.eu

Twitter: @SandraCoecke

LinkedIn: Sandra Coecke


