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Nazov pracoviska, na ktorom bol projekt rieSeny
1. Biorealis, s.r.o.

2. Fakulta chemickej a potravinarskej technolégie STU
3. Ustav merania SAV
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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1.
2.
3.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1. PCT/SK2010/050018: M. Stredansky, S. Stredanska, P. Szomolanyi:
Way of the ADP quantitative determination by enzyme-coupled reactions
2. Uzitkovy vzor v priprave
M. Stredansky, S. Stredanska: Spdsob pripravy elektrochemickych elektrod

Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace
1. Rastislav Mono$ik, Miroslav Stredansky, Gabriel Greif, Ernest Sturdik: A rapid method for

determination of L-lactic acid in real samples by amperometric biosensor utilizing
nanocomposite

2. Rastislav Monosik, Miroslav Stredansky, Gabriel Greif, Ernest Sturdik: Comparison of
biosensors based on gold and nanocomposite electrodes for monitoring of malic acid in wine

3.



Uplatnenie vysledkov projektu

1. Pripava vyroby malych analyzatorov na baze jednorazovych elektrochemickych
biosenzorov
2. Prehibenie spoluprace medzi akademickymi a podnikatel'skymi subjektami

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Ciefom projektu bol vyskum a vyvoj malého analytického systému pre jednoduchu a rychlu
analyzu technologicky a zdravotne vyznamnych latok v potravinarstve a diagnostike na baze
jednorazovych elektrochemickych s vyuzitim nanotechnolégie.Simultanne s biosenzormi bola
vyvijana elektronicka meracia jednotka a pomocné kity na eliminaciu interferencii. Ako
fyzikalny prevodnik v biosenzoroch medzi elektronickou ¢astou a biologickym komponentom
(enzymy) boli skumané rézne typy elektrochemickych elektrdd pripravené viacerymi
technoldgiami, ako su sietotlac, galvanizacia, vakuové naparovanie, spekanie vrstvy
nanocastic kovov. ZloZenie biokatalytickej vrstvy bolo starostlivo optimalizované s dérazom
na vysoku citlivost, rychlost merania a skladovaciu stabilitu biosenzorov. Biokatalyticka vrstva
pozostavala z enzymov $pecifickych pre jednotlivé analyty, elektrochemickych media-torov,
latok zlepSujucich fluiditu (nanoCastice silikagélu a oxidu titani€itého, modifikované Skroby a
celulézy, polyetylénglykoly, polyetylénoxidy a polypropylénoxidy), kofaktorov enzymov (NAD,
ATP, kreatinfosfat), aktivatorov a povrchovo-aktivnych latok. Ciele projektu boli dosiahnuté,
vyvinulo sa 7 funkénych modelov biosenzorov pre jednotlivé analyty (glukdza, glukoza +
fruktéza, kyselina octova, mlieCna a jabléna, triglyceridy a peroxid vodika). Bolo
skon$truovanych viacero funkénych modelov elektronickych meracich jednotiek a vyvinuté
kity na eliminaciu interferencii vo forme vhodnej pre komercné ucely. Vysledky ziskané v
ramci projektu budu v postprojektovej faze vyuzité na pripravu vyroby analyzatorov a
biosenzorov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The goal of the project was the research and the development of small analytical system for
simple and rapid analysis of some technologically and nutritionally important compounds in
food industry and diagnostics based disposable electrochemical biosensors using
nanotechnology. The electronic measurig unit and the kits for the interference elimination
were developed simultaneously with the biosensors. Various types of electrochemical
electrodes prepared using various technologies (screen-printing, galvanisation, vaccuum
deposition, melting a lazer of metalnanopatrticles) were tested as a transducer between the
electronic part and the biocatalytic layer. The composition of the biocatalytic layers were
carefully optimized with respect of the high sensibility,the rapid analysis and the stability of the
biosensors. The the biocatalytic layers consisted of the enzymes specific for the single
analytes, compounds improving fluidity (silicagel and titanium oxide nanoparticles, modified
starches and celluloses, polyethylenglycols, polyethylene oxides a polypropylene oxides). The
goal of the project was reached, 7 function models of the biosensors for the single analytes
(glucose, glucose + fructose, acetic, lactic and malic acids, triglycerides, and hydrogen
peroxide) were developed. Several function models of the electronic measurig units were
constructed and the interference elimination kits in the form suitable for a commercial purpose
were developed. The obtained results will be used for the preparation of the production of
small analysers based on the biosensors in the post-project phase.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Ing. Miroslav Stredansky, CSc. ng. Miroslav Stredansky, CSc.

V Bratislave, 17.01.2012 V Bratislave, 17.01.2012

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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