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Intracellular drug delivery has been investigated for various nanoparticle systems. 

Poly(lactic-co-glycolic acid) (PLGA) and Chitosan (CS) nanoparticles are frequently used in 
these studies. In this study, we aimed to determine and compare uptake kinetics and efficacy 
of PLGA and CS nanoparticles. For this aim, fluorescent-labeled and nearly same-sized 
PLGA and CS nanoparticles were obtained using an experimental design. Particle size 
distribution, zeta potential, stability in cell culture medium and particle shape of these 
formulations were characterized. After characterization, cytotoxicity and uptake kinetics of 
these nanoparticle formulations were evaluated on HEK293 cell line using flow cytometry 
and fluorescent microscopy techniques. The average particle size of PLGA and CS 
nanoparticles were found to be 157.9±3.16 and 164.1±6.5 nm, respectively. Also, 
transmission electron microscopy analyses showed that nanoparticles were nearly spherical. 
Polydispersity indices of the PLGA and CS nanoparticle formulations were found to be 
0.10±0.04 and 0.29±0.03 and zeta potential values were -11.2±4.7 and 26.4±0.3 mV, 
respectively. PLGA nanoparticles’ average particle size was stable in cell culture medium but 
aggregation was observed with CS nanoparticles. In cell culture study, PLGA nanoparticles 
showed more cytotoxicity than CS nanoparticles. Also, median fluorescence intensity (MFI) 
of cells was found to be similar at the end of 24 h, after adding fluorescent-labeled PLGA and 
CS nanoparticles onto the cells. However, MFI reached maximum in 6 h for PLGA 
nanoparticles and increased linearly during 24 h for CS nanoparticles. Additionally, 99.5±0.4 
and 34.9±8.6 percent of cells labeled with CS and PGLA nanoparticles, respectively. In 
conclusion, it was determined that PLGA and CS nanoparticles have different zeta potential, 
particle size distribution, sedimentation rate and stability characteristics in the cell culture 
medium. Therefore, these properties of nanoparticles can modulate intracellular delivery and 
demonstrate different cellular uptake kinetics. 

 


