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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Prestudovali sme moznosti analyzy defektov v polovodi¢och a dielektrikach nabojovou a kapacitnou tranzientovou
spektroskopiou s priestorovym rozliSenim na Grovni desiatok nanometrov. Vyvinuli sme experimentalne zariadenie —
rastrovaci nabojovy tranzientovy mikroskop — a bezkontaktne sme ako prvi zmerali lokalne spektra defektov
v kry$talizovanom hydrogenizovanom amorfnom kremiku a pentacéne, a pozorovali sme vplyv svetla na relaxaciu
defektov v naparenych vrstvach pentacénu. Analyzovali sme tieZ relaxa¢né javy v kalixaréne a v kalixaréne s obsahom
dopaminu. Ukazali sme, Ze pri splneni urCitych predpokladov mozZno zariadenie pouzit na trojdimenziondlnu
tomografiu defektov

Podrobne sme prestudovali fyzikdlne vlastnosti monovrstiev tvorenych gramicidinom D. Pomocou merania P-A
izoteriem a Maxwelovych posuvnych priadov (MDC) sme zistili, Ze k vyraznému narastu MDC dochadza uz v plynnej
faze monovrstiev, ¢o sved¢i o tvorbe dvojitych helixov gramicidinu. Podrobne sme preskamali fyzikalne vlastnosti
monovrstiev tvorenych kalixarénmi a ich zmeny pri interakcii s dopaminom. Zistili sme, ze pritomnost’ dopaminu vedie
k rastu plochy molekul kalixarénu, ¢o sme potvrdili aj pomocou merania topografie vrstiev s vyuzitim AFM. Ur¢ili sme
viazobnl energiu dopaminu s kalixarénom, ktora bola v rozmedzi 1.95 kJ/mol do 8.54 kJ/molv zavislosti od
povrchového napétia monovrstvy. Ziskané veléiny sved¢ia o slabej interakcii medzi tymito molekulami. Vysledky mézu
byt’ vyuzité na konstrukciu biosenzorov na baze kalixarénov pre diagnostické ucely v medicine.

Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:
We have studied the possibilities of defects analysis in semiconductors and dielectrics by means of charge- and
capacitance-transient spectroscopy, with tens of nanometres spatial resolution. We have developed an experimental
setup — a scanning charge transient microscope and were the first to perform contactless local measurements of defect
spectra in crystallized hydrogenised amorphous silicon and pentacene, and have observed the effect of light on the
relaxation of defects in vacuum deposited pentacene films. We have also analysed the relaxation effects in calixarene
and calixarene with bound dopamine. Under certain conditions the instrument can be used to three-dimensional
tomography of defects.

We studied in detail the physical properties of monolayers formed by gramicidin A (gA). By means of measurement of
P-A isotherms and Maxwell displacement currents (MDC) it has been shown that substantial increase of MDC took
place already in gaseous phase of monolayers. This suggests formation of double helix of gA. The detailed study of the
physical properties of monolayers formed by calixarenes that specifically bind dopamine revealed, that in presence of
dopamine an increase of molecular area of calixarene took place. This has been confirmed also by AFM method. We
estimated the binding energy of dopamine to calixarene, that was in the range 1.95 kJ/mol to 8.54 kJ/mol depending on
the surface pressure. The obtained results suggest weak interaction of dopamine with calixarene. The results can be
used to construction of biosensors based on calixarenes for diagnostical purposes in medicine.
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