&2 Universiteit
i Leiden
The Netherlands

Pumping new life into preclinical pharmacokinetics: exploring

the pharmacokinetic application of ex vivo organ perfusion
Stevens, L.].

Citation

Stevens, L. J. (2024, October 29). Pumping new life into preclinical
pharmacokinetics: exploring the pharmacokinetic application of ex vivo organ
perfusion. Retrieved from https://hdl.handle.net/1887/4106882

Version: Publisher's Version

Licence agreement concerning inclusion of doctoral thesis
in the Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/4106882

License:

Note: To cite this publication please use the final published version (if
applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/4106882

© Copyright 2024 Lianne Stevens
No part of this thesis may be reproduced or transmitted in any form or by any
means without written permission of the author and publisher holding the
copyright of the published articles.

ISBN: 978-94-92741-92-9

Design: Kira van Landschoot, vanKira.nl/phd
Lay-out: Tiny Wouters
Printed by: Drukkerij Walters bv

The research described in this thesis was performed at Leids University medical
center (LUMC) and The Netherlands organization for applied research (TNO)

Publication of this thesis was financially supported by: XVIVO, Willy van Heumen
fonds, Chiesi, Metabolic Health Research department of TNO and LUMC
transplantatie centrum.



Pumping new life into preclinical
pharmacokinetics; exploring the pharmacokinetic
application of ex vivo organ perfusion

Proefschrift

ter verkrijging van
de graad van doctor aan de Universiteit Leiden,
op gezag van rector magnificus prof.dr.ir. H. Bijl,
volgens besluit van het college voor promoties
te verdedigen op dinsdag 29 oktober 2024
klokke 14.30 uur

door
Lida Joanne Stevens

geboren te Twello
in 1992



PROMOTOREN

Prof. dr. 1.PJ. Alwayn
Prof. dr. CAJ. Knibbe
CO-PROMOTOR

Dr. E. van de Steeg TNO

LEDEN PROMOTIECOMMISSIE

Dr. M.A. Engelse

Prof. dr. T. van Gelder

Prof. dr. S.FJ. van de Graaf Amsterdam University Medical Center
Prof. dr. R. Masereeuw Utrecht University

Prof. dr. F.G.M. Russel Radboud University Medical Center



Table of contents

Part |
Chapter 1

Chapter 2

Part Il

Chapter 3

Chapter 4

Chapter 5

Part Il

Chapter 6

Part IV
Chapter 7

Addendum

Exploring pharmacokinetics through ex vivo models 7
General introduction, scope and outline of the investigation 9

Towards human ex vivo organ perfusion models to elucidate 27
drug pharmacokinetics in health and disease

The liver perfusion model to study drug pharmacokinetics 57
processes and endogenous substrate handling

Evaluation of normothermic machine perfusion of porcine 59
livers as a novel preclinical model to predict biliary clearance
and transporter-mediated drug-drug interactions using statins

Novel explanted human liver model to assess hepatic 97
extraction, biliary excretion and transporter function

Unraveling and enhancing the dynamics of hepatic bile acid 117
and cholesterol metabolism during ex vivo normothermic

machine perfusion; a path to improved liver function

through conjugated bile acid infusion

Unraveling pharmacokinetics through multi-organ perfusion 145

Ex vivo Gut-Hepato-Biliary organ perfusion model to 147
characterize oral absorption, gut-wall metabolism,

pre-systemic hepatic metabolism and biliary excretion;

application to midazolam

Summary, future perspectives and conclusions 181
Summary, future perspectives and conclusions 183
Nederlandse samenvatting 215
Curriculum Vitae 223
List of publications 225

Dankwoord 227








