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Experimentdlni analyza fyzikalni odezvy bunék na vnéjsi stimuly.
Experimental analysis of the physical response of cells to external
stimuli.

Buika je zakladni funkéni jednotkou Zzivych organismil.
Jakakoliv zména uvnitf bufiky je provazena zménou jak
mechanickych parametri butiky, tak i jejich dalSich
fyzikalnich parametrd. To plati i obracen¢, budeme-li pisobit
na buiiku zménou nékterého fyzikalniho parametru, dojde ke
zménam usporadani uvniti bunky.

Zakladem tohoto tématu je aplikace inzenyrskych postupt
k popisii biologického systému buriky, jako zékladniho prvku
vsech biologickych systémil. Tyto inzenyrské postupy budou
modifikovany tak, aby umoznily pochopeni buiiky z pohledu
biomechaniky v kombinaci s elektrofyziologii, coz je
dalezitou tlohou biomedicinského inzenyrstvi, a mize nam
vyrazné¢ pomoci pii  vyvoji novych léfebnych ¢i
diagnostickych metod pro rizné druhy nemoci.

Hlavnim cilem tohoto tématu je studium a nasledny popis
mechanické odezvy a zmény dalSich multi-fyzikalnich
parametrd bun€k, v zavislosti na riznych druzich fyzikalni ¢i
chemické stimulace. S tim je spojen navrh a realizace sady
experimenti, které vyuziji stavajici znalosti o chovani bunky,
a budou zaméfeny na paralelni méfeni mechanické a
elektrické odezvy bunék na stimulaci buiiky. Konkrétné jde o
paralelni méfeni akéniho potencidlu na axonech mysich
neurontt spolu s méfenim zmény jejich mechanickych
vlastnosti pomoci AFM. Student dale navrhne a realizuje
experiment, pfi kterém bude ménéno prostiedi (médium) ve
kterém se neuron nachazi (zména teploty, PH, apod.).

The cell is the basic functional unit of living organisms. Any
change within the cell is accompanied by a change in both the
mechanical parameters of the cell and its other physical
parameters. This is also true in reverse, if we act on the cell by
changing any of the physical parameters, the arrangement
inside the cell will change.

The basis of this topic is the application of engineering
techniques to the description of the biological system of the
cell, as a fundamental element of all biological systems. These
engineering techniques will be modified to enable an
understanding of the cell from the perspective of
biomechanics in combination with electrophysiology, which
is an important task of biomedical engineering, and can
greatly help us in developing new therapeutic or diagnostic
methods for different types of diseases.

The main goal of this topic is to study and then describe the
mechanical response and changes in other multi-physical
parameters of cells, depending on different types of physical
or chemical stimulation of cells. This involves the design and
implementation of a set of experiments that will exploit
existing knowledge of cell behaviour, and will focus on
parallel measurements of the mechanical and electrical
response of cells to cell stimulation. Specifically, this will
involve parallel measurements of action potentials of mouse
neuron axons with measurements of changes in their
mechanical properties using AFM. The student will also
design and implement an experiment when the environment
(medium) in which the neuron is located will be changed
(change in temperature, PH, etc.).
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