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ABSTRACT 
 

Cancer immunotherapy, which utilizes the innate immune system to treat cancer, represents one of the 

most rapidly advancing classes of treatment and one of the most promising avenues of cancer research 

to date.  Among the various cell types of the innate immune system, the dendritic cell (DCs), which 

are known as the most potent professional antigen-presenting cells (APCs) are of prime importance 

and plays a critical role as the initiator and modulator of the immune response.  Clinical studies have 

so far shown the potential of natural DCs as an autologous vaccine for cancer immunotherapy,  

however isolation and growth of ex vivo-generated DCs proved to be both time-consuming and costly 

with varying quality.  To overcome the aforementioned inefficiencies of autologous APCs, the design 

of artificial APCs (aAPCs) have been investigated as an alternative.  The use of artificial Dendritic 

Cells (aDCs) requires the development of biomimetic nanoscaffolds to which the appropriate 

information for T cell activation is attached.1 

 

This studies main objecive is to develop a novel synthetic dendritic cell based on amphiphilic hetero-

arm molecular brushes (AMBs). The brushes were synthesized via free-radical alternating 

copolymerization of N-alkylated anhydrides and oligo-ethylene oxide (oEG) functional vinyl ethers,  

of which a fraction are azide functional.  The effect of alkyl chain lengths (hydrophobic chains) on the 

morphology and size of the self-assembled AMB will be investigated in order to determine the ideal 

AMB aggregate. Subsequently, alkyne functional streptavidin will be attached, before finally 

functionalizing with biotinylated anti-CD3 and anti-CD28 antibodies to  yield the desired synthetic 

dendritic cell based on molecular brushes. The efficiency of this approach will be explored via in-vitro 

assay: all initial experiments will be carried out with anti-CD3 antibodies as a simplified mimic for T 

cell receptor stimulation (mimics for the MHC/peptide complex).   
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