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The development of safe, effective and patient-acceptable chemotherapeutic agents for cancer treatment is an 

expensive and lengthy process [1]. There is a risk of failure during development because of lack of clinical efficacy and/or 

unacceptable toxicity. It is necessary to improve in vitro testing methods for more precise investigation of drug candidates. 

In drug development it is essential to choose in vitro assays that would be most relevant model to in vivo tissues [2]. 

Nowadays most commonly cells are grown as monolayers. Unfortunately, cells grown as monolayers have some 

limitations, cells lose their tissue specific functions and morphology. Cells that are grown in 3D cell cultures correspond 

to the processes occurring in the natural environment in vivo more accurately compared to cell monolayers because of the 

lack of cell–cell and cell–extracellular matrix signalling [3].  

The aim of this study was to investigate the effects of chemotherapeutic agents for 3D cells culture spheroids, their 

viability and accumulation in the cells.  

In this study micro-sized cellular aggregates called 3D spheroid cell culture were used to assemble in vitro avascular 

cancer models. 3D spheroids of MDA-MB-231 breast cancer cells were formed using a hanging drop method. Spheroids 

were growing in 3D Perfecta 96-Well Hanging Drop Plate (Biomatrix, USA). Full formed spheroids were analyzed after 

24 h, 48 h and 72 h of incubation with 10 mM ciplatin and 20 mM doxorubicin. Spheroids with cisplatin were stained 

with LIVE/DEAD viability assays (ThermoFisher, USA) and spheroids with doxorubicin were stained with Hoechst 

33258 (Sigma, Germany). Viability of spheroids with cisplatin and accumulation of doxorubicin in spheroids with 

doxorubicin were observed after 24 h, 48 h, 72 h using Nikon Eclipse Te2000-U confocal microscope (Nikon, Japan).  

Chemotherapeutic agents induced changes of structure of 3D spheroids cell culture. It has been found that 

doxorubicin effectively accumulates in the cells after 24 h. However, distribution of doxorubicin was heterogeneous:  in 

some cells doxorubicin accumulated only in cytoplasm, in others both in cytoplasm and nucleus and small amount of cells 

do not have any doxorubicin accumulated at all. By increasing of incubation time to 72 h, most of the cells accumulate 

doxorubicin in nucleus. Also this study reveals that cisplatin has negative influence already after 24 h of incubation. By 

increasing of incubation time to 48 h and 72 h have been observed decreases of cells viability.  

These results indicate possibility to use 3D cells culture spheroids for drugs testing.  
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