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Histidine-rich glycoprotein-induced vascular normalization 

improves EPR-mediated drug targeting to and into tumors 

 

Benjamin Theek1,2,1, Maike Baues1,1, Felix Gremse1, Robert Pola3, Michal Pechar3,  

Inka Negwer4, Kaloian Koynov4, Benjamin Weber5, Matthias Barz5,  

Willi Jahnen-Dechent6, Gert Storm2,7, Fabian Kiessling1, Twan Lammers1,2,7,* 

tlammers@ukaachen.de 

 

1Department of Nanomedicine and Theranostics, Institute for Experimental Molecular Imaging, 

RWTHchen University Clinic and Helmholtz Institute for Biomedical Engineering, Aachen, Germany  

2Department of Targeted Therapeutics, Biomaterial Science and Technology, University of Twente, 

Enschede, The Netherlands  

3Institute of Macromolecular Chemistry, Academy of Sciences of the Czech Republic, Prague, Czech 

Republic 

4Max Planck Institute for Polymer Research, Mainz, Germany 

5Institute of Organic Chemistry, Johannes Gutenberg University, Mainz, Germany 

6Biointerface Laboratory, RWTH Aachen University Clinic and Helmholtz Institute for Biomedical 

Engineering, Aachen, Germany  

7Department of Pharmaceutics, Utrecht Institute for Pharmaceutical Sciences, Utrecht University, Utrecht, 

The Netherlands 

*Corresponding author. 

ABSTRACT: Tumors are characterized by leaky blood vessels, and by an abnormal and 

heterogeneous vascular network. These pathophysiological characteristics contribute to the 

enhanced permeability and retention (EPR) effect, which is one of the key rationales for 
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