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Despite ongoing research on its therapy and diagnostics, cancer still remains one of the leading causes of death. 

Currently used imaging methods, mainly computed tomography (CT) and magnetic resonance imaging (MRI), allow for 

effective diagnostics of cancer, but the equipment is expensive and requires extensive training to be used effectively. 

Therefore, other diagnostic techniques are being explored for possible application. Among them, optical methods, such 

as fluorescence spectroscopy, have the advantage of requiring cheaper equipment which is not as difficult to use as CT 

and MRI. They also allow intraoperative use as a visual aid for surgeons [1]. 

Even though optical techniques possess some advantages over currently used cancer diagnostic methods, they 

have several drawbacks which cannot be ignored. Poor stability in biological media and low quantum yield of organic 

dyes used for imaging limit the application of these techniques. Such issues could be solved by using quantum dots 

(QDs). These nanoparticles possess superior optical properties and stability compared with organic dyes [2]. In addition, 

QDs can be modified to allow for better targeting of tumors or to combine them with therapeutic compounds, 

developing a theranostic (therapy + diagnostics) platform. 

In this work, we investigated the potential use of carboxylated CuInS2/ZnS QDs for cancer diagnostics. These QDs 

are free of toxic heavy metals, such as cadmium or lead, thus being better suited for biological applications. Optical and 

morphological properties of CuInS2/ZnS QDs, as well as their stability in different media, were investigated. We also 

studied their accumulation in cancer cells, their effect on cell viability and overall biocompatibility. U87 glioblastoma 

cell line was selected for these experiments, as diagnostics and treatment of brain tumors using optical methods still 

remain a challenge. The main obstacle is the difficulty of transporting dye molecules through the blood-brain barrier 

(BBB). QDs could be used to overcome this problem, as they can be modified to allow easier passage through the BBB 

[3]. Results of the experiments show the potential of CuInS2/ZnS QDs as agents for cancer diagnostics. 
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