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Nazov projektu: VyuZitie magnetickych a elektrickych meracich metdd pri neinvazivhom vySetrovani pe€ene a srdca

Na ktorych pracoviskach

Ustav merania SAV

bol projekt riesSeny:

Ustav patologickej anatémie, LFUK Bratislava

Slovenska zdravotnicka univerzita, Bratislava

Ktoré zahrani¢né

Ustav biokybernetiky a biomedicinskeho inZinierstva PAV, Var$ava, Polsko

pracoviska

Fakulta biomedicinského inzenyrstvi CVUT v Praze, Kladno, CR

spolupracovali pri rieSeni
(nazov, Stat):

Department of Inorganic and Physical Chemistry, University of Ghent, Belgicko

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory

Uzitkovy vzor 17088, Ceska republika, udelené 12.12.2006 maijitel: CVUT v Praze FBMI,
Kladno, CZ autori: Pavel Smrcka, Karel Hana, Jan Kaspar, Peter Kneppo, Milan TySler.
Nazov: Systém pre méfeni biologickych a technickych veli€in v prostfedi silného a
proménlivého elektromagnetického pole.

vychadzajuce z vysledkov
projektu:

Patentova prihladka v SR: Aktivna elektréda pre mnohokanalové meranie biosignalov s

jednorazovym snimacom.

Publikacie (knihy, ¢lanky,
prednasky, spravy a pod.)
zhrinujuce vysledky

ZRUBEC, Vladimir - MANKA, Jan — SKRATEK, Martin. Adjustable electronic phantom for
volume magnetic susceptibility measurements. In Journal of Physics: Conference Series.
ISSN 1742-6588, 2008, vol. 97, art. no. 012126.

projektu
(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich

JURDAK, Peter - KOPANI, Martin - SIMACEK, Ivan — MANKA, Jan — SKRATEK, Martin:
Magnetometric Measurements of Ferro- or Ferrimagnetic Microparticles Dispersed in
Medium Approximating the Intracellular Environment. In Jian-Ping Wang Nanoscale
Magnetic Materials and Applications, Mater. Res. Soc. Symp. Proc. Volume 1032E,
Warrendale, PA, 2008, 1032-104-19.

publikacii.

SKRATEK, Martin. Electronic model applicable in biosusceptometry. In LékaF a technika :
biomedicinské inzenyrstvi a informatika. ISSN 0301-5491, 2008, ro¢. 38, €. 2, s. 73 - 75.

TYSLER, Milan - KNEPPO, P. - TURZOVA, Marie - SVEHLIKOVA, Jana - KARAS,
Slavomir - HEBLAKOVA, Eva - HANA, K. - FILIPOVA, S. Non-invasive assessment of
local myocardium repolarization changes using high resolution surface ECG mapping. In
Physiological Research. ISSN 0862-8408, 2007, vol. 56, suppl. 1, p. S133-S141, 2007.

TYéLvE,R, Milan - KNEPPO, P. - ROSIK, Vladimir - KARAS, Slavomir - HEBLAKOVA, Eva
- MUZIK, J. Body surface potential mapping for noninvasive ischemia detection. In IFMBE
Proceedings. ISSN 1727-1983, 2008, vol. 20, p. 339-342. CD-ROM.

V ¢om vidite uplatnenie
vysledkov projektu:

1.

2.

Neinvazivne a organizmus nezatazujuce vySetrenie obsahu (nadbytku) Zeleza v peceni
moze perspektine sluzit ako dalSia doplnkova diagnosticka metoda.

Navrh a experimentalne overenie slubnej neinvazivnej elektrokardiografickej
diagnostickej metédy a vyvinutie a realizacia meracieho systému, o ktory prejavili
zaujem aj dalSie medicinske pracoviska.
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Charakteristika vysledkov

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

V prvej Casti projektu zameranej na aplikaciu SQUID gradiometrického systému na magneticku biopsiu bola
vypracovana metodika merania obsahu Zeleza v peceni Zivej osoby na zdklade modelovych merani. Bol
navrhnuty metodicky postup korekcii nameranych vysledkov v zavislosti na vel'kosti pecene a jej lokalizacie
pod snimaCom. Navrhnutd metdoda a meraci systém boli testované a experimentdlne overené meranim so
Styrmi osobami. Vysledky nameranych hodnot koncentracii sa porovnavali s vysledkami ziskanymi z
vySetreni pomocou magnetickej rezonancie. V sucasnosti systém umoznuje z diagnostického hladiska
identifikovat’ hlavne stav nadmernej akumulacie Zeleza v peceni voci normalnemu stavu.

V druhej Casti projektu zameranej na nadvrh neinvazivnej metddy na identifikaciu lokalnych poskodeni srdca
a rieSenie potrebného meracieho systému sa rieSenie sustredilo navrh metody, ktora pri znalosti povrchovych
potencialov z mnohych bodoch na hrudniku pacienta v situacii bez prejavov ischémie a s ich prejavmi (napr.
po zat'azi) a z geometrie hrudnika umoziuje v srdci urcit’ 1 alebo 2 oblasti so zmenenou repolarizaciou,
predstavujuce moznu ischémiu. Metoda bola uspeSne otestovana na simulovanych udajoch. Sucasne bol
vyvinuty a realizovany mnohokanalovy meraci systém umoziujuci aplikaciu tejto metddy a navrhnutd metoda
bola implementovand do programového vybavenia. Nasledne bola experimentalne overena na skupine 10
pacientov s jedno- alebo dvojcievnym poskodenim srdca.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu (max. 20 riadkov) - anglicky:

In the first part of the project, aimed at application of the SQUID gradiometric system on magnetic biopsy,
based on model measurements a measuring method of the iron content in the liver of living person has been
designed. A methodical procedure for the corrections of measured data depending on the liver size and its
localization below the sensor has been designed. The measuring method and system have been tested and
experimentally proved by measurement with four persons. The measured data have been compared with the
results obtained by examination with magnetic resonance. In present the system enables, from the diagnostic
view, to identify mainly the state of iron overload in the liver.

In the second part of the project, devoted to a noninvasive method for identification of local cardiac injuries
and development of necessary measuring system, the solution concentrated to a method that from multiple
body surface potentials measured in situations without and with manifestation of ischemia (e.g. after a stress)
and from torso geometry enables to determine 1 or 2 areas with changed repolarization in the heart
representing possible ischemia. Method was successfully tested on simulated data. In parallel, multichannel
measuring system was developed and built that enables practical application of the method and the method
was implemented in the software. Then it was experimentally verified on a group of 10 patients with one- or
two-vessel heart disease.

Podpisom zaverecnej karty rieSitel vyjadruje svoj suhlas so zverejnenim udajov v nej uvedenych.
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