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Summary

Non-small cell lung cancer (NSCLCs) is the most common and deadly type of lung cancer.
The non-small lung cancer cells originate in the lung tissues. Non-small cell lung cancer
grows slowly compared to small cell lung cancer, but it often spreads to other parts of the
body befirw the time it’s diagnosed. So, early detection and treatment are urgently
essential. One of the main reasons of the lag in clinical practice compared to scientific
advances and findings is the high cost and the long time of developing, testing, and
approving new drugs, that is largely determined by complexity and very long duration of
the approval procedure. It is therefore desirable to use various combinations of already
approved modalities and drugs with new putative anticancer drugs under investigation to
the maximum possible extent, by re-purposing of widely used drugs and modalities. Based
on the above considerations and the results of our studies, we selected the following
compounds.

two combinations of drugs (gemcitabine plus cisplatin and carboplatin plus paclitaxel)
approved by FDA and recommended by the Nnational Cancer Institute (NCI) as a highly
effective modalities for the non-small cell cancer combination therapy;

the latest highly effective anti-cancer drugs (tepotinib, osibertinib, rybrevant)
approved by FDA and recommended by the Nnational Cancer Institute (NCI) as a highly
effective modalities for the non-small cell cancer combination therapy;

dimethylsulfoxide (DMSO), widely used as a highly effective medical solvent and
considered to have a considerablt anticancer impact;

water dispersions of hexagonal h-BN boron nitride nanosheets decorated with Fe304
superparamagnetic nanoparticles;

the actively studied putative anticancer agents — alkali metal salts (rubidium chloride,
cesium chloride, rubidium carbonate, cesium carbonate), copper oxide and zinc oxide
nanoparticle water dispersions as components of anti-cancer drug combination for
adjuvant therapy.

standard saline solution and distilled deionized water were also used as solvents.
We developed and studied more than 100 combinations containing various concentrations

of all selected components and 25 combinations containing only copper oxide
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nanoparticles dispersed in water and saline solution (“blank nanoparticle dispersions”), in
the nanoparticle concentration range of 0 - 200 mg/ml and 0-400 mg/ml. Necrotic and
Apoptotic effectiveness against cancer A549 cells and healthy NHDF cells was determined
by MTT and Annexin V-FITC/PI testing and selectivity to cancer cells in comparison wth
healthy cells was calculated.

The main finding of our research is that the developed and tested combinations have a
significantly higher selectivity compared to all approved and widely used drugs and drug
combinations. Another significant finding is that the high impact of copper oxide
nanoparticles into the selectivity is a result of the synergistic super-additive interaction of
“blank” nanoparticles with other active components of the developed and tested
combinations but not a specific direct additive contribution of nanoparticles. The acute
toxicity of all developed and tested combination drugs to chick embryos and Wistar white

rats is lower than that of any of their widely used and approved components
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