
Nanomaterial safety for microbially-colonized hosts:
Microbiota-mediated physisorption interactions and
particle-specific toxicity
Brinkmann, B.W.

Citation
Brinkmann, B. W. (2022, December 8). Nanomaterial safety for microbially-
colonized hosts: Microbiota-mediated physisorption interactions and particle-
specific toxicity. Retrieved from https://hdl.handle.net/1887/3494409
 
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/1887/3494409
 
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/license:5
https://hdl.handle.net/1887/3494409




 

 

 

Nanomaterial safety for 
microbially-colonized hosts 

microbiota-mediated 
physisorption interactions 

and particle-specific toxicity 

 

 

Bregje W. Brinkmann 

 
  



© 2022 Bregje W. Brinkmann 

This publication is licensed under the Creative Commons Attribution 4.0 
International License. To view a copy of this license, visit 
https://creativecommons.org/licenses/by/4.0/ or send a letter to Creative Commons, 
PO Box 1866, Mountain View, CA 94042, USA. 

PhD thesis, Leiden University, The Netherlands 

The research described in this thesis was conducted at the Institute of 
Environmental Sciences (CML), Leiden University, the Netherlands. 

ISBN 978-90-519-1986-8
Cover Bregje W. Brinkmann 
Layout Bregje W. Brinkmann 
Printing Ipskamp Printing 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
Nanomaterial safety for microbially-colonized hosts: 

microbiota-mediated physisorption interactions 
and particle-specific toxicity 

 
 
 

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 8 december 2022  

klokke 13.45 uur 
door 

 
  

Bregje Willemijn Brinkmann 
 

 
geboren te Haarlem 

in 1993 
 
 
 
 
 
  



 

Promotores: 
Prof. dr. ing. M.G. Vijver 
Prof. dr. ir. W.J.G.M. Peijnenburg 
 
Promotiecomissie: 
Prof. dr. A. Tukker  
Prof. dr. ir. P.M. van Bodegom 
Prof. dr. H.P. Spaink  
Dr. G.J.A. Sevink 
Prof. dr. I. Lynch (University of Birmingham)  
Dr. L.M. Skjolding (Danmarks Tekniske Universitet) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This work was supported by the project PATROLS of European Union’s  
Horizon 2020 research and innovation programme under grant number 760813.



	

 

 5 

Table of contents  

6 Summary 

10 Samenvatting 

15 CHAPTER 1 General introduction 

30 CHAPTER 1 Definitions 

 PHYSISORPTION INTERACTIONS 

33 
CHAPTER 2 
Predicted adsorption 
affinity for enteric 
microbial metabolites 
to metal and carbon 
nanomaterials 

63 
CHAPTER 3 

Adsorption of titanium 
dioxide nanoparticles 
onto zebrafish eggs 
affects colonizing 
microbiota 

 PARTICLE-SPECIFIC TOXICITY 

91 
CHAPTER 4 

Colonizing microbiota 
protect zebrafish 
larvae against silver 
nanoparticle toxicity 

113 
CHAPTER 5 

Microbiota-dependent 
TLR2 signaling reduces 
silver nanoparticle 
toxicity to zebrafish 
larvae  

133 CHAPTER 6 General discussion 

146 References  

166 Curriculum vitae  

167 List of publications 

168 Acknowledgements 

170 Appendix 

 




