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ABSTRACT 

Identification of cancer associated antigens allows the development of therapeutic vaccines 

against specific types of tumors. New generation active cancer vaccines, however, require novel 

delivery systems to transport cancer antigens and adjuvants to target immune cells. A promising 

class of adjuvants are short, synthetic analogues of microbial single stranded DNA, which are 

able to trigger an immune response required for fighting cancer by recognition on innate 

immune receptors. Nanoparticle based carriers also have adjuvant activities, because they can 

boost the response of immune cells due to their size similar to viruses (20-200 nm). Moreover, 

they can ensure targeted delivery of the adjuvant and the antigen immobilized on their surface 

as a result of their elimination by the immune cells. 

In this study, we designed and built up an inorganic nanoparticle based vaccine delivery 

system. We prepared silica@zirconia core-shell nanoparticles of different sizes but identical 

surface chemistry. In the current report, we investigated the adsorption conditions of 

deoxynucleoside monophosphates, the building blocks of DNA.  

The nanoparticle synthesis have been performed using the methods of Stöber1 and 

Kim2, the latter optimized in our research group3. We characterized the obtained samples by 

DLS, FTIR, TEM, NMR, XRD, TGA, zeta potential and UV-Vis measurements. We carried out a 

time-dependent study of the particles’ structure. In view of the biological application, we 

performed adsorption tests in different buffers: phosphate, HEPES, PIPES, MES, MOPS and 

MOPSO. Finally, we built up hypotheses about the adsorption of dNMPs on a molecular level. 
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