Magnetic nanoparticles for drug resistance overcoming
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    Cancers are the most serious and difficult human diseases for diagnostics and treatments. Although various efforts have been made to improve the cancer therapy efficiency, many problems still exist in such disease treatments and many challenges need to be solved. Among them, the multidrug resistance is a major obstacle and a frequent clinical problem in cancer chemotherapeutic treatments. It is now known that the multidrug resistant of tumor cells could considerably reduce the effectiveness of cytotoxic chemotherapies and the relative drug resistance causes almost 90% of the cancer treatment failure. 
    To overcome the drug resistance, in traditional way, one needs to synthesize new drugs or modify those current used drugs with specific group. But this traditional way is time consuming. However, nanoparticles as potential platforms, are reported to be used as drug carriers for increase the drug accumulation in cancer cells. 
    In our group, we studied the synergistic effect of magnetic nanoparticles and anticancer drugs, which could be applied as a new way to overcome drug resistance of cancer cells. Three kinds of magnetic nanoparticle, tetraheptylammonium capped nanoparticles of Fe3O4, Fe2O3 and Ni has been synthesized, and the synergistic effect of these nanoparticles on the drug accumulation of the anticancer drug daunorubicin and doxorubicin in leukemia cells has been explored. Our observations indicate that the enhancement effect of Fe3O4nanoparticles is much stronger than that of Fe2O3 and Ni nanoparticles, suggesting that nanoparticle surface chemistry and size as well as the unique properties of the magnetic nanoparticles themselves may contribute to the synergistic enhanced effect of the drug uptake of targeted cancer cells. The mechanism for the effect of magnetic nanoparticles is that the tetraheptylammonium capped magnetic nanoparticles could interact with drug resistant protein, which inhibited the protein to pump out the drugs.

   There are two advantages for magnetic nanoparticles to be used to overcome drug resistance of cancer cells. First, one could control the particles to be loaded at some specific part of the tissue, which could physically increase the local drug concentration if the particles are loaded with drugs. Second, using magnetic nanoparticles, one could combine the chemotherapy and thermotherapy, which may increase the efficient of cancer therapy. 

