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“The saddest aspect of life right now is that science gathers knowledge faster than society gathers wisdom.”  ~ Isaac Asimov

Recently, cancer is the most progressive and problematic disease in developed world. Just in case of the Czech Republic there are over 77 000 new patients a year facing cancer, which actually means that every 8 minutes the number of patients increases by one and every 20 minutes one person  is succumbing to this illness. Those terrifying numbers encourage the scientists all around the world to discover and develop new methods in cancer treatment, because those which are used in these days are characterized by low-efficiency and list of side effects. Among the most usual tumors belong breast and colon cancer.

Cancer is a serious disease, during which uncontrolled proliferation of cells occurs. Those cells lose the ability to apoptosis (natural cell death) and create their own bloodstream (angiogenesis). In present, the most used methods for cancer treatment are chemotherapy, radiotherapy and chirurgical surgery. In case of chemotherapy, that is used the most and most comprehensively, cytostatic drugs are used. Cytostatic drugs do not affect only cancer cells, but even the healthy ones, which means that all the kinds of cells are destroyed and this phenomenon represents an enormous burden on the organism. Among cytostatic drugs which are currently utilized belongs e.g. cardio toxic doxorubicin, impairing the heart and damaging the heart muscle (myocardium). For these reasons new possibilities of therapies have been recently studied.
A promising method for finding new effective treatment seems to be interconnection of nanotechnologies, nanomedicine, imaging, clinical care and theranostics, which is newly established scientific discipline connecting therapy and diagnostics in one step. One of those promising ways could be using nanocarriers for targeted drug delivery. 
Application of nanocarriers is based on encapsulation of the drug to the molecule or binding drug to its surface and delivering resulting complex right to the tumor. There are many manners how to achieve targeted drug delivery; one of them is binding surface of transporting molecules with antibodies, which are able to find their antigens, placed in the tumor. In this case molecules can be distributed by intravenous injection to patient’s bloodstream. 
There are many different materials, which can be used for targeted drug delivery, some of them are synthetic, the others are commonly distributed in human body, but also vires capsids have been currently studied as a potential carriers. Inorganic materials include gold nanoparticles, fullerens or quantum dots, on the other hand, to the group of organic materials belong liposomes, micelles and proteins.
Among a wide range of molecules, which can be used as a template for targeted drug delivery belongs a protein molecule apoferritin. This molecule can be obtained from ferritin, which normally binds  and transfers molecules of iron in human body. A ferritin was isolated from the horse spleen by doctor Laufberger in 1937, for the first time, but its highly wide-spread even in human liver, spleen and bone marrow. By releasing the iron molecules from the nucleus of the ferritin, the apoferritin is created. After the creation of apoferritin, anti-cancer drug (e.g. doxorubucin, oxaliplatin or cisplatin) can be enclosed into its cavity instead of iron ions. This can be achieved by simple change of pH. By reducing pH, the drug is added to apoferritin and after the pH is increased again, the drug is enclosed in the apoferritin’s cavity. As a next step, experiments including surface coverage with golden nanoparticles were purposed in order to prepare better binding conditions for antibodies.
Due to the sensitivity of apoferritin to the pH change can be this unique property used in the transportation of apoferritin-based nanocarrier right to the cancer cells. Because tumor cells grow too fast, they do not obtain enough oxygen required for their growth. This fact cause that cancer cells are surrounded by hypoxic environment, which means that in tumor tissue is lower pH than in the healthy one. Thus when apoferritin nanocarriers are injected into patient’s blood stream, they do not release the enclosed drug from their cavity until they appear in tumor tissue, therefore the drug do not affect healthy cells.
As one of the biggest advantages of using apoferritin as a nanocarrier it is considered apoferitin’s non-toxicity and biocompatibility. For human body is apoferritin easily acceptable, because it is not strange material for human body due to its origin, thus low immune response occurs. Another great property of apoferritin is its ideal size, which is approximately 12 kDa. Molecules of this size cannot pass through the pores of healthy blood vessels, but cancer blood vessels have due to the angiogenesis bigger pores, easily penetrable for 12 kDa sized molecules (enhanced permeability effect, EPR).
Obviously, this new invention has to be tested many times until we will be able to get it on counters in pharmacies, otherwise there are some nanocarriers-based treatment which have been already used e.g. Doxil (liposome-doxorubicin complex). Before can be new-invented drug offered to patients, it must get through clinical studies in order to prove its real efficiency, which might take more than 10 years. But even now scientist are much closer to save many patients lives and help them to suffer from cancer without side-effects and low-efficiency of treatment. The main objective now is to make the new ways of cancer treatment easier available and suitable for every patient in order to be able different kinds of cancer.
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