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DESCRIPTION:

Since the beginning of the 21st century, an increasing number of
nanomaterials (NM) has attracted attention due to their potential application in
nanomedicine, especially for therapeutic and diagnostic purposes. NM have
different properties compared to larger materials and these properties can be
used in a wide spectrum of biomedical fields such as drug delivery, imaging,
detection, and tissue engineering. In this context, the safety (or toxicity) profile
of NM and their health effects must be assessed along with biocompatibility
and activity desired for their development. Some in vitro and in vivo studies
have clearly shown no particular risk from NM, while others indicated that NM
may pose a health risk. It is known that melanin nanoparticles are biologically
harmless to human cells in a wide range of concentrations. In the proposed
topic of the doctoral dissertation, the synthesis of melanin nanoparticles (NPM)
is to be carried out. Modification of the NPM surface will enable their application
in different neoplastic cultures of the population. In order to study the
cytotoxicity effect in detail, it is necessary to produce highly monodisperse
melanin nanoparticles coated with glucose. For massive cellular uptake of
these nanoparticles, we will select metastatic melanoma cells and compare
them to HeLa cells. We will also carry out NPM activation experiments by use of
the infrared light beam and demonstrate the influence of NPM on the viability
of the tested cells. This work will provide novel scientific findings on the
bioactivity of NPM and some perspectives on potential applications in various
clinical fields.

BIBLIOGRAPHY:

Zhang, W.; Tang, B.; Huang, Q.; Hua, Z. Galangin inhibits tumor growth and
metastasis of B16F10 melanoma, J Cell Biochem 2013, 114(1), 152-161.
A.C.
Society,
cancer.net,
https://www.cancer.net/cancer-types/melanoma/statistics

2020.

Suzuki, H.; Sasaki, E.; Motai, R.; Goto, S.; Nishikawa, D.; Beppu, S.; Terada, H.;
Sawabe, M.; Hanai, N. Safety and Efficacy of Salvage Neck Dissection Following

Carbon-ion Radiotherapy with Chemotherapy for
a Patient with Mucosal
Malignant Melanoma of Head and Neck. Diagnostics (Basel) 2020, 10(2), 82.
Cabrita, R.; Lauss, M.; Sanna, A.; Donia, M.; Larsen, M.S.; Mitra, S.; Johansson,
I.; Phung, B.; Harbst, K.; Vallon-Christersson, J.; van Schoiack, A.; Lövgren, K.;
Warren, S.; Jirström, K.; Olsson, H.; Pietras, K.; Ingvar, C.; Isaksson, K.;
Schadendorf, D.; Schmidt, H.; Bastholt, L.; Carneiro, A.; Wargo, J.A.; Svane, I.M.;
Jönsson, G. Tertiary lymphoid structures improve immunotherapy and survival
in melanoma. Nature 2020, 577(7791), 561-565.
Slominski, R.M.; Zmijewski, M.A.; Slominski, A.T. The role of melanin pigment in
melanoma. Exp Dermatol 2015, 24(4), 258-259.

