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Introduction 
Conjugated polymer nanoparticles (CPNs) have emerged as a new promising class of cancer theranostic agents due to their unique optoelectronic properties. In this study, nanoprecipitated and encapsulated aqueous CPNs were formulated consisting of thiophene–quinoxaline type conjugated polymers varying as regards the number of the fluorine atoms (three versus four) on the repeat unit. The obtained CPNs were systematically examined in terms of cytotoxicity and intracellular uptake in two different malignant human breast cell lines compared with a non-malignant epithelial cell line, whilst their ability to be used as potential cancer theranostic agents was evaluated.  
Methods 
To examine the cytotoxic effects of the CPNs on the cells depending on their preparation method, cell proliferation and late apoptotic cell numbers were evaluated. Confocal fluorescence microscopy and flow cytometry investigated the CPNs’ ability to be introduced to the cells and their potential application for intracellular imaging protocols. Moreover, to evaluate the potential therapeutic response of CPNs, we compared the cell proliferation and apoptosis results with those induced by the antibiotic staurosporine. 

Discussion 
The obtained results for the in vitro cell viability and cytotoxicity tests revealed that both the nanoprecipitated and the encapsulated T2fQ2f CPNs, as well as the nanoprecipitated T2fQf could potentially be used as FR/NIR fluorescent bioimaging dyes. However, FACS analysis and confocal microscopy confirmed that only the nanoprecipitated T2fQf CPNs could enter into the triple-negative, highly aggressive breast cancer cells with high efficacy and, to a lesser extent into the luminal type-A cells. Interestingly, we observed that these specific CPNs trigger apoptosis in cancer cells, and not in normal-like cells, making them an attractive candidate for further therapeutic intervention. 
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Scheme 1: Structure (left) and representative capture of cellular uptake (right) of T2fQf CPNs by confocal fluorescence microscopy. Merged confocal fluorescence images of cell nuclei (Hoechst/blue) and CPNs (red) were acquired after 24 h treatment of MDA-MB-231 cells with 0.176 mg/mL of nanoprecipitated T2fQf.

Conclusion 
In this study, we presented one of the limited studies on the rational design of CPNs for specific biological purposes. The obtained results exhibit the potential of the CPNs to be used for bioimaging applications, as well as the putative therapeutic potential of the nanoprecipitated T2fQf CPNs. 
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