:
S
gJl.'S

Universiteit
“dd) Leiden
Mb The Netherlands

1

)
3|
B 3
.
=
.

4

&

o

Development of nanoparticulate adjuvants based on

aluminium salts
Vrieling, H.

Citation
Vrieling, H. (2023, September 21). Development of nanoparticulate adjuvants

based on aluminium salts. Retrieved from https://hdl.handle.net/1887/3641811

Version: Publisher's Version
License: Licence agreement concerning inclusion of doctoral thesis
’ in the Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/3641811

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/1887/3641811

Development of nanoparticulate adjuvants
based on aluminium salts

Hilde Vrieling



ISBN: 978-94-6473-204-7
©2023 by Hilde Vrieling. All rights reserved. No part of this thesis may be
reproduced or transmitted in any form or by any means without written

permission of the author.

The research of this thesis was performed at the department of Research of the
Institute of Translational Vaccinology (Intravacc), Bilthoven, the Netherlands.

Design and layout: Marck Vrieling

Printed by: Ipskamp Printing



Development of nanoparticulate adjuvants
based on aluminium salts

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 donderdag 21 september 2023
klokke 10:00 uur

door

Hilde Vrieling

geboren te Nieuwegein
in 1989



Promotores:
Prof. dr. G.F.A. Kersten
Prof. dr. W. Jiskoot T

Copromotor:
Dr. B. Metz

Promotiecommissie:

Prof. dr. H. Irth

Prof. dr. J. A. Bouwstra

Prof. dr. A. H. Meijer

Prof. dr. A. L. W. Huckriede (University of Groningen)

Prof. dr. S. G. Reed (University of Washington, Cornell University Medical College)



Al had ik de gave om te profeteren en doorgrondde ik alle
geheimen, al bezat ik alle kennis en had ik het geloof dat bergen
kan verplaatsen — had ik de liefde niet, ik zou niets zijn.

1 Korinthe 13 vers 2 (Nieuwe Bijbelvertaling 21)






TABLE OF CONTENTS

General introduction 9

Aluminium hydroxide and aluminium phosphate adjuvants 33
elicit a different innate immune response

Stabilised aluminium phosphate nanoparticles used as vaccine 61

adjuvant
Activation of human monocytes by colloidal aluminium salts 95
Adjuvant effect of colloidal aluminium salts combined with 127

LPS derivatives
Summarising discussion 155

Nederlandse samenvatting 169
Abouth the author

List of publications

Acknowledgements





