Toxicology in Vitro 25 (2011) 589-604

Contents lists available at ScienceDirect Toxi

Toxicology in Vitro

journal homepage: www.elsevier.com/locate/toxinvit

Review

Report from the EPAA workshop: In vitro ADME in safety testing used
by EPAA industry sectors

K. Schroeder “?, K.D. Bremm >*, N. Alépée ¢, ].G.M. Bessems ¢, B. Blaauboer ¢, S.N. Boehn', C. BurekS$,

S. Coecke™ L. Gombau', N.J. Hewitt’, ]. Heylings ¥, J. Huwyler!, M. Jaeger ™, M. Jagelavicius ", N. Jarrett®,
H. KetelslegersP, 1. Kocina 9, J. Koester”, J. Kreysa™ R. Note€, A. Poth™, M. Radtke*, V. Rogiers*, J. Scheel ¥,
T. Schulz ", H. Steinkellner ", M. Toeroek*, M. Whelan", P. Winkler?, W. Diembeck?

4 BioMed - zet Life Science GmbH, zet Life Science Laboratorium, Industriezeile 36/VII, A-4020 Linz, Austria

b Bayer HealthCare AG, D-42096 Wuppertal, Germany

€L’Oréal - Life Sciences, 1, Avenue Eugéne Schueller, 93601 Aulnay Sous Bois Cedex, France

d National Institute of Public Health and the Environment (RIVM), Bilthoven, The Netherlands

€ Institute for Risk Assessment Sciences (IRAS), Utrecht University, P.O. Box 80.176, 3508 TD Utrecht, The Netherlands
TBASF, Carl-Bosch-Strasse 38, 67056 Ludwigshafen, Germany

& University of Wurzburg, Cronthalstr. 6A, 97074 Wuerzburg, Germany

" ECVAM-European Centre for the Validation of Alternative Methods, Institute for Health and Consumer Protection, European Commission, Joint Research Center, Ispra, Italy
i Advancell, In Vitro Cell Technologies, Centro de Investigacién, Avda. Campanar 21, Hospital La Fe 46009-Valencia, Spain
1SWS, Wingertstrasse 25, 64390 Erzhausen, Germany

¥ Dermal Technology Laboratory (DTL Ltd.), Keele University Science Park, United Kingdom

! University of Applied Sciences (FHNW), School of Life Sciences, Department of Pharma Technology, Griindenstrasse 40, CH-4132 Muttenz, Switzerland
™ Harlan Cytotest Cell Research, 64380 Rossdorf, Germany

" Lithuanian State Plant Protection, Vilnius, Lithuania

° European Medicines Agency, London, UK

P ExxonMobil Petroleum & Chemical, Machelen, Belgium

9Food and Veterinary Service of the Republic of Latvia, Riga, Latvia

"Bayer Crop Science AG, Monheim/Rhein, Germany

*Bayer Healthcare AG, 1 Kaiser-Wilhelm-Allee, 51373 Leverkusen, Germany

Free University of Brussel, Brussels, Belgium

Y Henkel AG & Co. KGaA, Henkelstr. 67, 40589, Diisseldorf, Germany

V Federal Institute of Risk Assessment, Berlin, Germany

W European Food Safety Authority, Parma, Italy

*Actelion Pharmaceuticals Ltd, Gewerbestrasse 16, CH-4123 Allschwil, Switzerland

Y Johnson & Johnson GmbH, Johnson & Johnson Platz 2, 41470 Neuss, Germany

% Beiersdorf AG, UnnastrafSe 48, 20253 Hamburg, Germany

Abbreviations: ADME, absorption, distribution, metabolism, and excretion; ADI, Acceptable Daily Intake; Colipa, the European Cosmetic Toiletry and Perfumery
Association; CYPs, cytochrome P450s; DNEL, Derived No Effect Level; DG, Directorate General; ECHA, EU Chemicals Agency; ECVAM, European Centre for the Validation of
Alternative Methods; EFSA, European Food Safety Authority; EU, European Union; FP6, 6th Framework Programme; FP7, 7th Framework Programme; GSTs, glutathione S-
transferases; GLP, Good Laboratory Practice; GCCP, Good Cell Culture Practice; IMI, Innovative Medicines Initiative; ICH, International Conference on Harmonisation; IND,
Investigational New Drug; ITS, Integrated Testing Strategies; JECFA, Joint FAO/WHO Expert Committee on Food Additives; JMPR, Joint FAO/WHO Expert on Pesticide Residues;
JTIs, Joint Technology Initiatives; MoS, Margin of Safety; NRC, National Research Council; NIH, National Institutes of Health; NOAEL, No Observed Adverse Effect Level; OECD
TG, Organisation for Economic Co-operation and Development Technical Guideline; OSIRIS, Optimised Strategies for Risk Assessment of Industrial Chemicals through
Integration of Non-Test and Test Information; PBBK, physiologically-based biokinetic; PBPK, physiologically-based pharmacokinetic; PBTK, physiologically-based
toxicokinetic; PPPs, plant protection products; PPR, Plant Protection Products and their Residues; QPS, Qualified Presumption of Safety; QSAR, Quantitative Structure Activity
Relationship; REACH, Registration, Evaluation, Authorisation and Restriction of Chemicals; SCCNFP, Scientific Committee on Cosmetics and Non-Food Products intended for
consumers; SCCS, Scientific Committee on Consumer Safety; SCCP, Scientific Committee on Consumer Products; SULTs, sulfotransferases; TTC, Threshold of Toxicological
Concern; TK, toxicokinetics; UGTs, UDPGA-glucuronosyltransferases; FDA, US Food and Drug Administration; WHO, World Health Organization.

* Corresponding author. Address: Bayer Schering Pharma AG, BSP-GDD-GED-AM, D-42096 Wuppertal, Germany. Tel.: +49 202 36 8019; mobile: +49 1753108019; fax: +49
202 36 8233.

E-mail addresses: klaus-dieter.boremm@bayer.com (K.D. Bremm), NALEPEE@rd.loreal.com (N. Alépée), jos.bessems@rivm.nl (J.G.M. Bessems), b.blaauboer@uu.nl
(B. Blaauboer), susanne.boehn@basf.com (S.N. Boehn), christof.burek@mail.uni-wuerzburg.de (C. Burek), sandra.coecke@jrc.it (S. Coecke), lourdes.g@advancell.net
(L. Gombau), nickyhewittltd@yahoo.co.uk (N.J. Hewitt), j.heylings@dermaltechnology.com (J. Heylings), joerg.huwyler@fhnw.ch (J. Huwyler), mjaeger@harlan.com
(M. Jaeger), vaatmj@vaat.lt (M. Jagelavicius), nicholas.jarrett@ema.europa.eu (N. Jarrett), hans.ketelslegers@exxonmobil.com (H. Ketelslegers), iveta.kocina@pvd.gov.lv
(I. Kocina), johannes.koester@bayercropscience.com (J. Koester), Joachim.Kreysa@ec.europa.eu (J. Kreysa), rnote@rd.loreal.com (R. Note), poth@harlan.com (A. Poth),
martin.radtke@bayerhealthcare.com (M. Radtke), vrogiers@vub.ac.be (V. Rogiers), julia.scheel@henkel.com (J. Scheel), Thomas.Schulz@bfr.bund.de (T. Schulz), johann.
steinkellner@efsa.europa.eu (H. Steinkellner), michael.toeroek@dsm.com (M. Toeroek), Maurice.Whelan@jrc.ec.europa.eu (M. Whelan), PWinkle2@its.jnj.com (P. Winkler),
walter.diembeck@beiersdorf.com (W. Diembeck).

0887-2333/$ - see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/].tiv.2010.12.005


http://dx.doi.org/10.1016/j.tiv.2010.12.005
mailto:klaus-dieter.bremm@bayer.com
mailto:NALEPEE@rd.loreal.com
mailto:jos.bessems@rivm.nl
mailto:b.blaauboer@uu.nl                   
mailto:susanne.boehn@basf.com
mailto:christof.burek@mail.uni-wuerzburg.de
mailto:sandra.coecke@jrc.it
mailto:lourdes.g@advancell.net           
mailto:nickyhewittltd@yahoo.co.uk
mailto:j.heylings@dermaltechnology.com
mailto:joerg.huwyler@fhnw.ch
mailto:mjaeger@harlan.com          
mailto:vaatmj@vaat.lt
mailto:nicholas.jarrett@ema.europa.eu
mailto:hans.ketelslegers@exxonmobil.com
mailto:iveta.kocina@pvd.gov.lv      
mailto:johannes.koester@bayercropscience.com
mailto:Joachim.Kreysa@ec.europa.eu
mailto:rnote@rd.loreal.com
mailto:poth@harlan.com
mailto:martin.radtke@bayerhealthcare.com
mailto:vrogiers@vub.ac.be
mailto:julia.scheel@henkel.com
mailto:Thomas.Schulz@bfr.bund.de
mailto:johann.   steinkellner@efsa.europa.eu
mailto:johann.   steinkellner@efsa.europa.eu
mailto:michael.toeroek@dsm.com
mailto:Maurice.Whelan@jrc.ec.europa.eu
mailto:PWinkle2@its.jnj.com
mailto:walter.diembeck@beiersdorf.com
http://dx.doi.org/10.1016/j.tiv.2010.12.005
http://www.sciencedirect.com/science/journal/08872333
http://www.elsevier.com/locate/toxinvit

590 K. Schroeder et al./ Toxicology in Vitro 25 (2011) 589-604

ARTICLE INFO ABSTRACT
Article history: There are now numerous in vitro and in silico ADME alternatives to in vivo assays but how do different
Received 25 June 2010 industries incorporate them into their decision tree approaches for risk assessment, bearing in mind that
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- . the chemicals tested are intended for widely varying purposes? The extent of the use of animal tests is
Available online 15 December 2010

mainly driven by regulations or by the lack of a suitable in vitro model. Therefore, what considerations
are needed for alternative models and how can they be improved so that they can be used as part of

gg’\"x"rds"k N the risk assessment process? To address these issues, the European Partnership for Alternative
In vitrzvor shop Approaches to Animal Testing (EPAA) working group on prioritisation, promotion and implementation
ADME of the 3Rs research held a workshop in November, 2008 in Duesseldorf, Germany. Participants included

different industry sectors such as pharmaceuticals, cosmetics, industrial- and agro-chemicals. This report
describes the outcome of the discussions and recommendations (a) to reduce the number of animals used
for determining the ADME properties of chemicals and (b) for considerations and actions regarding
in vitro and in silico assays. These included: standardisation and promotion of in vitro assays so that they
may become accepted by regulators; increased availability of industry in vivo kinetic data for a central
database to increase the power of in silico predictions; expansion of the applicability domains of
in vitro and in silico tools (which are not necessarily more applicable or even exclusive to one particular
sector) and continued collaborations between regulators, academia and industry. A recommended imme-
diate course of action was to establish an expert panel of users, developers and regulators to define the
testing scope of models for different chemical classes. It was agreed by all participants that improvement
and harmonization of alternative approaches is needed for all sectors and this will most effectively be
achieved by stakeholders from different sectors sharing data.

Safety testing

© 2010 Elsevier Ltd. All rights reserved.
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