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Extended Abstract 
Many nanoparticles in the blood activate the complement system, an integral part of the innate immune system that 

renders nanoparticles susceptible to phagocytosis by immune cells like polymorphonuclear leukocytes and tissue 
macrophages[1]. Complement activation by nanoparticles also compromises nanocarrier stability (e.g., liposome and lipid 
nanoparticles), causing drug leakage, promoting premature clearance of nanoparticles by the blood and tissue phagocytic 
cells, and compromising their therapeutic efficacy for intended non-phagocytic cell targets, and when uncontrolled, might 
induce adverse reactions and promote disease progression. Nanoparticle-mediated complement activation is multiparametric 
and is modulated by physicochemical properties including size, shape, and surface characteristics as well as non-specific 
protein binding [2], [3]. Recently, we showed poly (amido amine) dendrimers evade complement activation due to the 
Angstrom-scale spacing arrangement (the ASSA phenomenon) of their surface functional motifs [3]. Considering this, we 
hypothesise that immune cells might also respond differently to nanoparticles that display surface ligands/functional groups 
in ASSA arrangement. Here, we extend our studies by functionalizing polymeric nanoparticle surfaces with a library of fully 
characterised dendrimers and assess surface properties with a wide range of state-of-the-art biophysical modalities. The 
results show how precision surface patterning with dendrimers can control and modulate immune responses through 
assessment of serum protein deposition by shot-gun proteomics and macrophage challenge.  

 
References 
[1] S.M. Moghimi, H.B. Haroon, A. Yaghmur, A.C. Hunter, E. Papini, Z.S. Farhangrazi, D. Simberg, P. Trohopoulos, 

Perspectives on complement and phagocytic cell responses to nanoparticles: from fundamentals to adverse reactions, J. 
Control. Release 356 (2023) 115–129. 

[2] S.M. Moghimi, H.B. Haroon, A. Yaghmur, D. Simberg, P. Trohopoulos, Nanometer- and angstrom-scale characteristics 
that modulate complement responses to nanoparticles, J. Control. Release 351 (2022) 432–443. 

[3] L.P. Wu, M. Ficker, M., J.B. Christensen, D. Simberg, P.N. Trohopoulos, S.M. Moghimi, Dendrimer end-terminal motif-
dependent evasion of human complement and complement activation through IgM hitchhiking, Nat. Commun. 12: 4858. 

 

mailto:hajira-banu.h@ncl.ac.uk
mailto:seyed.moghimi@ncl.ac.uk

