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Abstract

Nanotheranostics is a recent approach that combines medicine, bioengineering and nan-
otechnology to create multifunctional, customised nanoplatforms with both excellent ther-
apeutic and diagnostic capabilities to solve the most difficult medical problems in micro-
biology and oncology today.

This alternative approach can be successfully used against a variety of pathogenic or-
ganisms such as bacteria, fungi, viruses etc. and has already been found to be superior
to conventional antibiotic therapy, which in the long term leads to creation of the an-
tibiotic resistance mechanisms and a formation of the number of new multi-drug-resistant
strains, such as Carbapenem-resistant Pseudomonas aeruginosa (CRPA), third-generation
Cephalosporin-resistant Escherichia coli (3GCREC), Vancomycin-resistant Enterococcus
(VRE), Methicillin-resistant Staphylococcus aureus (MRSA) or multi-drug-resistant My-
cobacterium tuberculosis (MDR-TB) etc.

Presently proposed highly biocompatible, personalised theranostic hybrid nanoplat-
forms combine several physical, chemical or biological mechanisms to ensure dedicated
drug transport to the affected site as well as its optimal release over time. This allows for
higher specificity, sensitivity and overall efficacy of the treatment process with very lim-
ited side effects for the patients. Usually, they are stimulated by more than one external
stimuli and use several mechanisms that allow for more effective diagnosis, treatment and
assessment of therapy progress over time.
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