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Development of nanocomposite based on 

graphene oxide and silica nanoparticles and its 

interaction to RBCs and plasma proteins.  
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The present work regards the development 

of a novel nanocomposite based on 

graphene oxide (GO) and mesoporous silica 

nanoparticles (SiO2) and its interaction to 

biological systems through a study of their 

biocompatibility by incubation in red blood 

cells (RBCs) and its interaction to human 

blood plasma proteins (hard corona). 

Studies in the literature show that graphene 

oxide and silica nanoparticles are known by 

owing high hemolytic effect and strong 

interaction to human blood proteins1,2. In this 

scenario, the motivation of the current work 

includes the development of the said 

nanocomposites and its influence on 

minimizing these biological effects. The 

obtained nanocomposites were referred as 

GO-1SiO2, GO-2SiO2 and GO-3SiO2, in which 

the mass ratio of silica added in relation to 

GO was 50, 30 and 10%, respectively. The 

materials were characterized by FTIR, 

Raman, XPS, NMR and XRD spectroscopies, 

TEM, SEM, and AFM microscopy techniques, 

thermal analysis, zeta potential (ZP) and 

were incubated to RBCs  and blood plasma 

proteins to assess the biocompatibility. The 

morphology of each nanocomposite was 

evaluated by TEM (Figure 1), displaying 

materials characterized by sheets formed by 

graphene oxide and spherical silica 

nanoparticles. The NMR and XPS techniques 

(not shown) were important for confirming 

the covalent attachment of silica 

nanoparticles on GO. The biological results 

(Figure 2) show significant decreasing in 

hemolysis (2a) and a significant decreasing 

in the content of plasma proteins (2b) by the 

nanocomposites, suggesting its 

biocompatibility. The results pave the 

avenue to its applications as new drug 

delivery systems. 
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Figure 1: TEM micrograph of the obtained GO-

SiO2 nanocomposites. 

 

 
Figure 2: Hemolytic effect (a) and SDS-PAGE 

analysis of plasma proteins extracted from the 

hard corona (b) of GO and GO-SiO2 materials. 


