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PROJECT DESCRIPTION (max. 2500 characters; containing general information on the scientific purpose of the
project and research hypotheses, the current state of art, a short research plan and research methodology)
It is estimated that chronic kidney disease affects one per ten adults, and based on the current dynamics, it
is projected to become the fifth most common cause of premature death globally by 2040. Unlike other
renal replacement therapies, peritoneal dialysis (PD) is performed by patient at home. Lack of frequent
hospital visits for the dialysis sessions allows patients to align personal life and work with the treatment
requirements. In peritoneal dialysis, the inner tissue layers surrounding peritoneal cavity act as a natural
filter (peritoneal barrier) removing excess water and toxins accumulating in the patient's body due to the
kidney failure. The properties of this barrier are patient specific and change over treatment time.
Determination of filtration properties and their monitoring are important for clinical practice. Inefficiency
of the therapy may lead to the serious imbalance in the body, further complications and the need to
change the treatment.

The aim of the study is to optimize the therapy by modelling transport processes occurring during
peritoneal dialysis based on the latest knowledge on the tissue physiology and processes taking place
during the treatment. Dynamic model describing transport of water and solutes that are clinically
important will be implemented and numerically solved. Modelling of therapy and processes occurring
during PD will be used to optimize therapy and to monitor properties of the peritoneal barrier. In the study
clinical and experimental data from domestic and foreign centers will be used.

An example of the application of modelling in peritoneal dialysis can be found in [1,2].
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REQUIREMENTS FOR CANDIDATES

Basic knowledge on the mathematical modeling and programming skills in Matlab.



