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There is a great interest in the search of the drug nanocarrier that would accelerate the delivery of the anticancer 

drugs to the target. Quantum dots (QDs) exhibit extraordinary optical and physical properties, and, thus, have proven 

themselves in various fields of research including bio-imaging, biological labeling, drug delivery, photocatalyst, 

electrical devices and sensors [1]. One of the most promising types of QDs are boron nitride quantum dots (BNQDs), as 

they exhibit the unique physical and chemical properties [2], including excellent mechanical strength, high thermal 

stability, luminescent properties, large surface area, superb oxidation resistance, which provide extremely high drug-

loading capacity, making them good candidates for various bio-medical applications. Therefore, significant attention has 

been paid recently towards the synthesis and fabrication of stable non-toxic BNQDs with controllable and scalable 

properties. 

In this work BNQDs were synthesized via hydrothermal treatment of the mixture of boric acid and ammonia 

solution at 200°C for 12 h. Erythrocytes were isolated from preserved donor blood by washing three times in PBS 

buffer using centrifugation at 3500 rpm for 5 minutes.  

The purpose of this study was to evaluate the cytotoxicity of boron nitride quantum dots on erythrocytes. 

Structural parameters of the cells were determined by analysis of scanning electron microscopy (SEM) images. The 

amount of released hemoglobin and its transformations were analyzed by UV-Vis absorption spectroscopy. The 

experiments were carried out at two values of the ambient temperature of 4oС (typical storage conditions for 

erythrocytes) and 20oС. BNQDs were added to the erythrocyte suspension to final concentration of 50 μg/ml. After the 

end of the incubation, the cells were pelleted by centrifugation and resuspended in fresh medium, and the supernatant 

was collected to determine the release of hemoglobin from the cells. 

 

        
 

Fig. 1. SEM images of erythrocytes in the control (on the left) and treated with BNQDs samples (on the right) at 

4oС. 

 

BNQDs affected the concentration of erythrocytes by destroying some of the cells. From the absorption spectra of 

hemoglobin, the absorption intensity slightly increases after incubation with quantum dots. The shape of the peaks 

remains those of oxidated hemoglobin which indicates that the formation of methemoglobin did not occur. 
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