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THESIS ABSTRACT 

In the current doctoral thesis, a hybrid layered composite nanofiber network 
(LHN) loaded with temozolomide (TMZ) and rutin was designed with controlled 
release capability to suppress the aggressiveness of the remaining cells after 

surgical resection in the glioblastoma (GB) tumor region for local treatment. In 
addition, it aimed to evaluate these nanofibers in terms of their effects on the 
aggressiveness of GB cells in vitro, reveal the associated protein network, and 
determine the effects on GB tumor progression, systemic side effect risk, and 
inflammatory response using an in-vivo orthotopic GB rat model. It was 
determined that loaded nanofibers slowed the growth of GB cells, while the 
combination of LHNTMZ+rutin significantly reduced the sphere size compared to 
untreated cells (p<0.0001). In the GB rat model, LHNTMZ+rutin treatment showed a 

more significant tumor reduction effect than LHNTMZ (p<0.005). Structural 
changes in tumor mitochondria, decreased membrane potential, and 
decreased PARP expression indicated activation of apoptotic pathways in 
tumor cells. Local administration of LHNs in the GB model attenuated aggressive 
tumor features without causing local tissue inflammation or adverse systemic 
effects. Our findings suggest that LHNTMZ+rutin is a promising biocompatible model 
for the local treatment of GB.  

APPLICATION AREAS OF THE THESIS RESULTS 

The developed rutin and TMZ-loaded nano drug delivery system was shown to 
be a promising model for developing a new treatment approach for the local 
treatment of GB tumors. 
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