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Riesitel’
Biorealis, s.r.o.

Evidenéné ¢Eislo projektu:
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Nazov projektu:

Elektrochemické biosenzory na baze nanobiokompozitov pre rychlu a efektivnu analyzu technologicky a zdravotne
vyznamnych zloZiek potravin a napojov

Na ktorych pracoviskach
bol projekt rieSeny:

Biorealis, s.r.o.

Chemicky ustav SAV

Farmaceuticka fakulta Univerzity Komenského

Ustav merania SAV

Ktoré zahrani¢né
pracoviska
spolupracovali pri rieSeni
(nazov, stat):

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

PP50352009: Kvantitativne stanovenie adenozindifosfatu spriahnutymi enzymovymi reakciami

PP50422009: Purifikovany chitozan hydrochlorid: priprava a vyuzitie

Uzitkovy vzor: Metdda prevedenia elektrochemickych merani (pripravuje sa)

Publikacie (knihy, ¢lanky,
prednéasky, spravy a pod.)
zhriujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich
publikacii.

1. Jana SefCovi€ova, Alica Vikartovska, Vladimir Patoprsty, Peter Magdolen, Jaroslav Katrlik, Jan
Tkac¢ and Peter Gemeiner: Off-line FIA monitoring of D-sorbitol consumption during L-sorbose
production using a sorbitol biosensor. Anal.Acta, 644(1-2), 68-71 (2009)

2. Milan Valach, Jaroslav Katrlik, Ernest Sturdik and Peter Gemeiner: Ethanol Gluconobacter
biosensor designed for flow injection analysis. Application in ethanol fermentation off-line
monitoring. Sensors and Actuators B: Chemical, 138 (2), 581-586 (2009)

3. Milan Valach a Ernest Sturdik: Aplikacia biosenzorov pri monitorovani fermentacnych
procesov. Chem. Listy, 103, 208-215 (2009)

4. SefCovicova, J.;Katrlik, J.; Vostiar, I.; Tkag, J.; Mastihuba, V.; Stefuca, V.; Gemeiner, P. A novel
microbial biosensor based on cells of /Gluconobacter oxydans/ for selective determination of 1,3-
propanediol and its application in bioprocess monitoring. In /International Congress of Young
Chemists - YoungChem 2008/, Krakov, Polsko, 14.10.- 20.10.2008, P59.

V ¢om vidite uplatnenie
vysledkov projektu:

1. Vyroba a komercializacia prenosnych analyzatorov a biosenzorov
2. Prehlbenie spoluprace medzi akademickymi a podnikatelskymi subjektami
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Cielom projektu bol vyskum a vyvoj elektrochemickych biosenzorov na baze nanobiokompozitov pre rychlu
a efektivnu analyzu technologicky a zdravotne vyznamnych zloZiek potravin a napojov.

Simultanne s biosenzormi bola vyvijana elektronicka meracia jednotka a pomocné meracie kity. Ako
fyzikalny prevodnik medzi elektronickou ¢astou a nanobiokompozitmi boli skimané rézne typy
elektrochemickych elektrdd, z ktorych najlepsSie vysledky boli dosiahnuté s planarnymi zlatymi elektrodami
doplnenymi o referenénu Ag/AgCl elektrodu. ZloZenie nanobiokompozitov bolo starostlivo optimalizované s
dérazom na vysoku citlivost, rychlost merania a stabilitu biosenzorov a merani. Nanobiokompozity
pozostavali z enzymov Specifickych pre jednotlivé analyty, z nano€astic vzacnych kovov (Au, Pt, Pd, Ag)

a uhlika a zo stabilizujucich biopolymérov. Ciele projektu boli dosiahnuté. Vyvinulo sa 10 finalnych
prototypov biosenzorov pre jednotlivé analyty (glukdza, glukoza + fruktdza, fruktdza, sachardza, laktoza,
etanol, kyselina mlie€na a jabl&na, cholesterol, triglyceridy). Bolo skonStruovanych viacero funkénych
modelov a prototypov elektronickych meracich jednotiek a vyvinuté meracie kity vo forme vhodnej pre
komercéné ucely. Vysledky ziskané v ramci projektu budu v postprojektovej faze vyuzité pri vyrobe
prenosnych analyzatorov na baze biosenzorov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The goal of the project was the research and the development of electrochemical biosensors based on
nanobiocomposites for arapid and effective analysis of some technologically and nutritionally important
analytes in food and beverages.

The electronic measurig unit and the measuring kits were developed simultaneously with the biosensors.
Various types of electrochemical electrodes were tested as a transducer between the electronic part and the
nanobiocomposites. The best results were reached using gold planar electrodes in the combination with the
Ag/AgCl reference electrodes. The composition of nanobiocomposites was carefully optimized with respect
of the high sensibility,the rapid analysis and the stability of the biosensors. The nanobiocomposites consisted
of the enzymes specific for the single analytes, nanoparticles of precious metals (Au, Pt, Pd, Ag) and carbon,
and the stabilizing biopolymers. The goal of the project was reached. 10 final prototypes of the biosensors
for the single analytes (glucose, glucose + fructose, fructose, sucrose, lactose, ethanol, lactic and malic
acids, cholesterol, triglycerides). Moreover, several function models and prototypes of the electronic
measurig units were constructed and the measuring kits in the form suitable for a commercial purpose were
developed. The obtained results will be used for the production of portable analysers based on the
biosensors in the post-project phase.
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