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The aim of project 

Nanotechnology is a science that is developing very quickly nowadays. Objects in the 

nano scale you can find in most industrial branches, also in the pharmaceutical and medical 

industries, where they are used as supporters in anti-cancer therapies, e.g. phototherapy or 

drug delivery system. Therefore, determining the influence of nano-objects on living 

organisms and the effectiveness of therapy is very important. For this purpose, cells are used 

in in vitro cultures. The use of cell models in toxicological research has many advantages, 

such as: speed and ease of studying cellular and molecular processes, repeatability, the 

possibility of using small amounts of test substances, or the ability to work with human cells. 

This research project will allow to investigate the influence of metallic nanoparticles for the 

morphology and structure of cancer cells in 2D and 3D culture. 

Cellular metabolism is a complex, integrated process assisted by organelles such as 

mitochondria and the endoplasmic reticulum, which engage in numerous energy and 

signaling mechanisms. The cell membrane is involved in the absorption of substances from 

the extracellular environment. Not only the substances needed for the cell life are absorbed. 

Also drugs, nanoparticles , which are in the intercellular space, are transported inside the cell 

as a result of various processes, e.g. diffusion, endocytosis, exocytosis. Some of these 

processes cause irreversible changes in the cell membrane. Moreover, the process by which 

some drugs or nanoparticles are absorbed has not been known so far. Where the absorbed 

substances are accumulated and why exactly there. A better understanding of the dynamics 

and interactions of extracellular substances with the cell membrane as well as intracellular 

organelles can accelerate research into the aging of the body, the development of cancer, 

neurodegenerative and degenerative diseases. 

A major problem with current imaging techniques is phototoxicity, which leads to the 

observation of disturbed dynamics, especially in mitochondria and smaller organelles that 

are extremely sensitive to oxidation. The use of chemical or genetically coded fluorescent 

markers disrupts targeted biological processes. The non-invasive imaging of living cells made 

possible by Nanolive 3D CX-A overcomes the problem of phototoxicity during the imaging of 

cellular metabolism processes. In addition, the short measurement time, only 1.5 seconds, 

which allows to obtain a 3D image of the inside of the cell, ensures that the observed 

processes are not caused by, for example, "water leakage from the cell" during the 

observation. The high resolution of Nanolive 3D CX-A enables imaging of even the smallest 

objects in cells, e.g. nanoparticles. 


