1. PHD PROJECT DESCRIPTION (4000 characters makx., including the aims and work plan)

Project title:
New biopolymer-based smart drug carriers

1.1. Project goals

The project aims to design the structure and synthesis of new materials based on biopolymers
containing pH-, thermo- and photosensitive units and then their complete characterization and
application as a starting material for the structures of smart anticancer drug carriers well as in
vitro biological properties assessment.

1.2. Outline

The research conducted as part of the doctoral dissertation will include the synthesis of new
materials capable of reacting to external factors such as pH change, temperature change or
radiation of a specific wavelength. The obtained materials will be based on chemically modified
biopolymers such as starch, chitosan, inulin and their mixtures with appropriate proteins to
improve biocompatibility and distribution in body fluids. The obtained materials will be fully
characterized in terms of their physicochemical properties and the ability to respond to the
applied stimuli, and then used to obtain smart carriers of anti-cancer drugs that allow them to be
selectively delivered to cancer-changed cells and released under the influence of changing factors
to which it will react carrier. The scope of research will also include in vitro tests on typical cell
lines carried out in cooperation with the Faculty of Pharmacy of the CM UMK in Bydgoszcz.
Obtaining this type of materials should lead to increased safety of the use of anti-cancer drugs by
limiting their side effects on healthy cells.

1.3. Workplan

e Modification of biopolymers to obtain materials sensitive to changes of pH, heat and
electromagnetic radiation;

e Physicochemical characteristics of the obtained new biopolymer materials; testing the
reaction of the obtained materials to changes in pH and temperature as well as
electromagnetic radiation of different wavelengths (in the UV and Vis range);

e Selection of materials for obtaining potential drug carriers; synthesis of drug carriers and
deposition of selected drugs on/in the carrier;

e Characterization of properties and interactions of the carrier-drug system, basic
pharmacological and biological in vitro studies.
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1.5. Required initial knowledge and skills of the PhD candidate

The candidate for the project is required to know the modification of polymeric materials,
particularly biopolymers such as polysaccharides and proteins, as well as knowledge of
techniques for characterizing the physicochemical properties of materials and extensive
knowledge of medical chemistry at the master's level.

1.6. Expected development of the PhD candidate’s knowledge and skills

During the implementation of the project, as part of the doctoral dissertation, the doctoral
student will acquire knowledge in the field of design and application of modern intelligent
biopolymer materials and basic biological research and determination of pharmacokinetic
parameters. The skills that will be developed and acquired are advanced synthesis and
modification of the surface of materials, spectroscopic characteristics of materials, application
of the Surface Plasmon Resonance technique to study the interaction of materials with
bioligands in real-time, planning and solving research problems, designing and carrying out
research, conducting simple biological tests in vitro conditions, the ability to interpret and
discuss the results, draw correct conclusions, present the results of own research in the form of
publications and conference papers/posters, and the ability to work in an interdisciplinary team.





