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Nanocomposites are heterogeneous materials with structure and composition much
more complicated in comparison to their traditional micro- and macroscopic
counterparts. Nanomaterials are a robust and flexible platform for designing new types
of hybrid structures with various biological properties and functionalities which are in
turn determined by a variety of features. This makes them suitable for application in
biotechnological areas, especially in disinfection, diagnosis and treatment of different
diseases and disorders, also including novel targeted drug delivery systems. Design and
construction of such multi-purpose hybrids involve the need for understanding the
influence of each step on expected and also potentially unexpected properties.
Incorporation of facile synthesis routes involving multifunctional moieties for targeting
and control the delivery of the entrapped bioactive substances makes it far more
difficult. Therefore, the course aims at familiarizing the PhD students with types of
nanocomposite and nanohybrid structures, methods of their synthesis, resulting in
targeted properties as well as the important issue of minimizing any potentially harmful
side effects.
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Category: knowledge

- The PhD student has in-depth knowledge of the structure and properties of
nanomaterials. PhD student knows the factors influencing the biological properties of
nanomaterials and methods of controlling their properties, and processes taking place
within the nano-bio interfaces. PhD student knows the methods of assessment of
nanomaterials’ bilogical properties. PhD student understands the relationship between
the structure of nanomaterial and its bioactive properties. PhD student knows the ways
of shaping the properties of nanomaterials by controlling the morphology, structure,
and attached biological moieties.

- The PhD student knows modern methods of designing the structure of nanomaterials
and methods of controlling their properties. PhD student knows the development
tendencies of the optimization of properties with the use of engineering methods and
biological knowlegde.

- Method of verifying the effect: Individually prepared presentation of a relevant paper
and the abstract. Discussion on the presented type of hybrid-structured nanomaterial.

Category: skills

- The PhD student is able to obtain information from English-language literature and
other properly selected resources in order to describe a specific scientific and/or
technical issue.

- The PhD student is able to analyze the collect information, make its interpretation and
critical evaluation as well as draw right conclusions and formulate/justify the opinion.
- The PhD student has the ability to prepare and present a consolidated scope of work in
English on selected issue in the field of materials engineering, based on English-
language literature.

- Method of verifying the effect: Individually prepared study and assumptions on the
selected scientific paper. Discussions with peers.




Category: competences
- The PhD student understands the necessity of development of practical knowledge in
English language, including the presentation of papers and discussion after the
presented paper in English.

« The PhD student understands the importance of optimizing the structure of
nanomaterials in terms of biological properties using modern technologies based on
scientific knowledge, including methods of nano-engineering and other
nanotechnological techniques.

- The PhD student also understands the importance of property optimization for the
rational design of engineered nano-structures.
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